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ABSTRACT 
Nurses’ Knowledge, Attitudes, and Perceived Self-competency regarding Individualized 
Developmental Care in the Neonatal intensive Care unit 
By 
Patricia Macho 
 
Advisor: Lorraine Byrnes 
Infants born prematurely are at a greater risk for developing both cognitive and motor 
development delays related to continuing their development outside the normal uterine 
environment.  Because of the potential adverse effects of the Neonatal Intensive Care Unit 
(NICU) environment on the quality of life of premature infants and their families, researchers 
have investigated, developed, and tested different developmentally supportive interventions to 
improve outcomes and decrease the negative effects of the NICU.  The majority of successful 
interventions are based on the Synactive Theory of Individualized Developmental Care (IDC)-a 
form of patient/family- centered care for the neonate.   
 The majority of published IDC studies focus on how IDC effects premature infants related to 
length of stay, days on ventilation, developmental delays, and other measureable outcomes. No 
studies have measured knowledge, attitudes, and perceived self-competency of NICU nurses 
effects on the delivery of IDC and the impact on neonatal outcomes.   
The purpose of this study is to describe NICU nurses’ knowledge of IDC, attitudes towards 
implementation of IDC, and how NICU nurses’ knowledge and attitudes affect their perceived 
competency in implementing IDC.  The aim of this quantitative, correlational study is to identify 
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any correlations between and among knowledge, attitudes, and perceived self-competency 
regarding IDC.   
These findings may help to identify factors that support successful implementation of IDC and 
factors that are barriers to successful implementation of IDC.  The study findings may also help 
lead to improved implementation of IDC and help increase positive outcomes for premature 
infants and their family.  
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Nurses’ Knowledge, Attitudes, and Perceived Self-competency Regarding Individualized 
Developmental Care in the Neonatal Intensive Care Unit 
Chapter I Introduction 
Background 
In 2015 nearly 9.6 % of all live births (n=3.99 million) in the United States (US) resulted 
from premature delivery, accounting for half a million infants born before the 37th week of 
gestation (Centers for Disease Control and Prevention [CDC], 2017).   Many different factors, 
including those that have not been identified through research, contribute to a women delivering 
an infant before 37 weeks gestation.  Some of these factors include: young or advanced maternal 
age, African American race, low maternal socioeconomic status, infection, prior premature birth, 
multiple fetuses, maternal high blood pressure, tobacco and alcohol use, stress, and lack of 
prenatal care (CDC, 2017).  Advances in medical and nursing care have contributed to decreased 
infant mortality rates with rates in the United States decreasing 50% from 1.2% in 1980 to 0.59% 
in 2015 (CDC, 2017a).  While the mortality rate has decreased significantly, there has been a rise 
in infant morbidity, from 6 per 1000 (0.6%) live births in 1982 to 28 per 1000 (2.8%) live births 
in 2010 (Simmons, Rubens, Darmstadt, & Gravatt, 2012).  This increase has resulted in more 
infants living with the negative consequences of being born prematurely, especially among very 
low birth weight infants (VLBW)-infant born weighing less than 1500 gms (Allen, Cristofalo, & 
Kim, 2011; Fanaroff et al. 2007; Maddalena, 2013; Simmons, Rubens, Darmstadt, & Gravatt, 
2012). 
 Premature infants are at a greater risk for developing significant developmental cognitive 
and motor delays (Kenner & McGrath, 2010).  Medical sequalae such as chronic lung disease, 
intraventricular hemorrhage, cerebral palsy, and retinopathy of prematurity can occur in low 
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birth weight (LBW) premature infants.  These health problems can contribute to lifelong 
developmental, cognitive, and behavioral delays as well as medical fragility resulting in 
decreased quality of life (Stephens & Vohr, 2009; Xiong, Gongalez, & Mu, 2012).  While many 
developmental delays can be attributed to the effects of these medical complications or the 
extended need for mechanical ventilation, data are not available to directly link medical 
complication to developmental delays.  
Many of the developmental delays originate in the central nervous system.  The central 
nervous system develops normally in the uterine environment over a 40-week period.  This 
development is interrupted in premature infants and extra uterine development must occur under 
the influence of stimuli in the NICU that is not present in the uterine environment (Ullenhag, 
Persson, & Hedberg-Nyquist, 2009).  Exposure to noxious stimuli, such as increased noise 
levels, bright lights, and stressful or painful procedures, can lead to altered brain development 
and delays (Stephens & Vohr, 2009).   
 Because of the potential adverse effects of the NICU on the brain development of 
premature infants, researchers have investigated many different developmentally supportive 
interventions to improve outcomes for premature infants (Bredemeyer, Reid, Shelley, Polverino, 
& Wocadlo, 2008).  These interventions are designed to create an environment that replicates the 
maternal womb in order to promote normal growth and development (Aita & Snider, 2003).  The 
majority of successful interventions are based on the Synactive Theory of Individualized 
Developmental Care (IDC) (Als, 1982).   The Synactive Theory states that an individual infant’s 
response to the world around him/her is based on the idea that the infant is in continuous 
interaction with the environment.  The infant constantly adapts to their ever changing 
environment in an attempt to maintain balance.  The most commonly instituted program is the 
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Newborn Individualized Developmental Care and Assessment Program (NIDCAP) (Als, 2002). 
Wee Care (Altimier, Kenner, & Damus, 2015), and COPE (Melnyk, Duffy, Parad, Ringer, 
Zurakowski, & Als, 2009), are two other programs that have been developed that provide 
guidelines for implementing developmental care to premature infants.  
 NIDCAP was developed in 1982 in response to a need for a systematic method that 
could be used to identify the infant’s current level of balance and adaptation to their 
environment.  NIDCAP is an assessment program that evaluates the infant’s behaviors and 
responses in five behavioral areas: (1) autonomic, (2) motor, (3) state regulation, (4) attention 
and interaction, and (5) self-regulation; all of which are in continuous interaction with each other 
and the environment (Ullenhag et al., 2009).  Once the developmental care specialist has 
completed the evaluation an individualized plan of care is developed for the infant based on the 
infant’s responses.  
 Parents of infants admitted to the NICU may also suffer negative effects of the NICU 
environment and are included in the NIDCAP evaluation.  Parents of infants admitted to the 
NICU experience high levels of anxiety, depression, stress, despair, disappointment, separation, 
and trauma symptoms (Carter, Mulder, Bartram, & Darlow, 2005; Gale, Franck, Kools, & 
Lynch, 2004; Wigert, Johansson, Berg, & Hellstrom, 2006).  Many of these effects are related to 
the alteration in parenting role that occurs when an infant is admitted to the NICU and the 
parents, especially the mother, are separated from the infant.  Parents whose infants were 
admitted to the NICU reported frustration over their inability to protect their infant from pain, 
loss of control, uncertainly, fear, anxiety, feelings of helplessness and of being excluded, and 
worries regarding the infant’s outcomes (Arockiasamy, Holsti, & Albeersheim, 2008; Obeidat, 
Bond, & Callister, 2009).  Many mothers also experienced feelings of guilt, shame, and sadness 
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over not giving birth to the perfect infant along with feeling ashamed that they were unable to 
give birth to a healthy, strong full-term infant (Wigert, Johansson, Berg, & Hellstrom, 2006). 
The infant’s parents and family are an integral part of the infant’s life and need to be 
included in the NIDCAP assessment and interventions.  The evaluation results and plan of care 
are shared with the family and interventions include their needs along with those of their infant.  
The family’s role includes supporting their infant’s development, providing physical care, 
dependent on the infant’s status, such as diapering, bathing, and feeding, while learning to read 
their infant’s cues, and developing a bond with their infant.  If the infant’s status does not allow 
for the parents to provide physical care than the nurse may demonstrate care and help the parents 
to gain competency in activities of daily living for their infant.  Family education on infant 
development and baby care are also provided.  This education can be informal such at the 
bedside or formal scheduled developmental and baby care classes.  Education can also be 
provided via pamphlets, books, and video.  Parents should be evaluated for health literacy and 
information provided appropriate to their level of literacy.  Education should be provided in the 
parents’ preferred language via a medical translator either in person or via translator phone if 
necessary.  The healthcare team trained in NIDCAP provide guidance and support for the family 
by incorporating the family into their infant’s care, basing care on not only the cues from the 
infant but on the family’s needs as well.  For example, depending on the infant’s status the nurse 
or parent bathes the infant when the family is at the bedside and not when it is convenient for the 
nurse.  Providing emotional support for the parents based on their needs will help to decrease the 
negative effects of the NICU on the parents and increase their ability to bond with their infant 
(Gooding et al., 2011).  Having parents complete the NICU Parental Stressor Scale developed by 
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Miles, Funk, and Carlson (1993) may help to identify those parents that are experiencing stress 
and identity interventions to support the parents.  
 IDC uses an evaluation tool that is dependent on the nurse’s skillful observation of 
infant’s behavior and in responding properly to cues from the individual infant.  This requires the 
nurse to develop a relationship with the infant based on the concept of synergy.  Nurses who 
perform the evaluation should have expertise in the principles of IDC and NIDCAP.  They 
should also have knowledge regarding the synergy theory.  Synergy occurs when the interactions 
between the patient and the nurse are based on the needs of the patient.  Nurses’ behavioral 
responses to the patient will be constantly changing as the patients’ needs evolve.  Theoretically, 
synergy between the neonate and nurse will lead to optimum outcomes (Hardin & Kaplow, 
2005).  Synergy between the nurse, patient, and family is the main construct of patient/family- 
centered care.  
  Family centered care (FCC) is defined by the Institute for Patient and Family-Centered 
Care, (2014) as “an approach to the planning, delivery, and evaluation of health care that is 
grounded in a partnership among patients, families, and health-care providers.”  There are four 
core concepts of FCC: (1) dignity and respect, (2) information-sharing, (3) participation, and (4) 
collaboration.  FCC is a method of delivering care that recognizes and respects the important role 
of the family, views the patient and family as one complete entity, and recognizes the uniqueness 
and individuality of the patient and family.  FCC acknowledges and supports the family as 
caregivers and encourages collaboration between the patient, family, and all healthcare providers 
in decision-making that affects the patient (Wright, 2007, p. 15-25).    
 IDC may be viewed as family/patient-centered care for the premature infant since it is 
based on similar concepts.  These concepts include:  collaboration, caring, involvement of the 
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family and patient, physical comfort, coordination of care, and respect for the patient and 
families preferences (Als, 2009).  
Problem Statement 
 IDC has become a standard of care in NICUs in both the US and other countries such as 
Sweden, The Netherlands, and Israel.  The standard of care is based on the positive results 
reported in several studies of its effect on premature infants’ development (Peters, Rosychuk, 
Hendson, Cote, McPherson, & Tyebkhan, 2009; Ullenhag et al., 2009).  While there have been 
studies conducted on the effects of IDC on infant outcomes and studies of nurse’s perceived 
barriers and facilitators to providing IDC, there are no data available to describe how NICU 
nurses’ knowledge, attitudes, and perceived self-competency of IDC affect delivery of IDC.  
Understanding nurses’ knowledge, attitudes, and perceived self-competency regarding IDC can 
help in explaining some of the barriers that nurses perceive to successful implementation of IDC.  
It may also aid in identifying what facilitates successful implementation of IDC. 
Purpose of Study 
The purpose of this study is 1) to describe NICU nurses’ knowledge of IDC, 2) attitudes 
towards IDC implementation and effectiveness of IDC, and 3) to describe how NICU nurses’ 
knowledge and attitudes affects their perceived self-competency in implementing IDC. 
Significance 
 Most studies of IDC have focused on infant outcomes such as length of stay (Als et al., 
1994; Als et al., 2003: Altimier et al., 2004; Brown & Heermann, 1997; Fleisher et al, 1995; 
McAnulty et at, 2009; Özdemir & Tüfekci, 2013), weight gain (Als et al.2003; Chen et al., 2013; 
McAnulty et al., 2009), days on ventilation (Altimier, Eichel, Warner, Tedeschi, & Brown, 2004; 
Brown & Heermann, 1997; McAnulty, Duffy, Parad, Ringer, Zurakowski, & Als, 2009), short 
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and long-term developmental delays (Als et al 2011; Ferber & Makhoul, 2008; Fleisher et al. 
1995; McAnulty et al, 2009), and behavioral outcomes (Als et al., 2011; Kleberg Westrup, 
Stjernqvist,  & Lagercrantz, 2002; Peters et al., 2009; van der Pal, Maguire, Le Cessie, Veen, 
Wilt, Walther & Bruil, 2008b)  of infants born premature.  The majority of studies cite positive 
outcomes from IDC implementation (Legendre, Burtner, Martinez, & Crowe, 2011; Peters et al., 
2009; Ullenhag et al., 2009).  Few studies have been done on barriers that nurses perceive to 
successful IDC implementation (Hendricks-Munoz & Prendergast 2007; Suhonen, Valimaki, & 
Leino-Kilpi, 2009).  Reported barriers include nursing and physician resistance and lack of 
leadership, funding for training and equipment, and environmental such as lack of ability to dim 
lights or decrease noise level.  No studies have addressed NICU nurses’ knowledge, attitudes, 
and perceived self-competency regarding IDC.  This information is important because it may 
identify facilitators, such as education and administrative support, which contribute to successful 
implementation of IDC and barriers, such as staff resistance to change, lack of supplies, and lack 
of facilitators such as administrative support, to successful implementation of IDC.  These data 
can be used to address and potentially improve implementation of IDC and may help to increase 
positive outcomes for premature infants and their family such as decreased length of stay in 
NICU, decreased days on mechanical ventilation, improved weight gain, improved bonding 
between infant and family, and increased parental involvement in infant’s care.  
Theoretical Framework 
 The Synergy Model for Patient Care developed by the American Association of Critical 
Care Nurses (AACN) guided this study.  The core concept of the Synergy Model for Patient Care 
is that the nurses’ competencies or characteristics are driven by and based on the needs of the 
patient (Curley, 1998).  According to the model, “the synergy emerging from the interaction 
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between the patient needs and the nurse characteristics results in optimum outcomes for the 
patient” (Hardin & Kaplow, 2005 p. 4).  AACN introduced the Synergy Model for Patient Care 
in 1990 (AACN Certification Corporation, 2015).  The model identifies nine original nurse 
characteristics: engagement, skilled clinical practice, agency, caring practices, system 
management, teamwork, diversity responsiveness, experiential learning, and innovator-evaluator.  
These characteristics were based upon the needs of the patient (Hardin, 2009).  These were later 
merged into eight concepts: clinical judgment, advocacy, caring practices, collaboration, systems 
thinking, response to diversity, clinical inquiry, and facilitation of learning (Hardin & Kaplow, 
2005). 
 The eight nurse characteristics of the Synergy Model are all necessary characteristics for 
a nurse to develop and follow when implementing and providing IDC to premature infants and 
their families.  All eight of the concepts of the Synergy Model can be incorporated into 
implementing IDC for premature infants and their family.  The main concept of IDC is that 
nursing care is based on the needs of the individual infant, which are conveyed through cues that 
the nurse observes.  Family needs and how they affect the infant are also an important 
component of IDC.  The nurse’s ability to observe and respond properly to the patient’s and 
family’s needs is based on developing synergy with the patient and family.  Optimal outcomes 
are more likely to occur when the nurse’s level of competency matches the needs of the infant 
and their family.  Nurses that develop a synergistic relationship with their patient and family, 
compared to those that do not, will provide high quality developmental care. 
Research Questions 
 What is the association between knowledge, attitudes, and perceived self-competency and IDC 
amongst NICU nurses? 
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How does the level of knowledge regarding IDC affect NICU nurse’s perceived self-
competency in implementing IDC? 
How does the level of attitude towards IDC affect NICU nurse’s perceived self-
competency in implementing IDC?  
Hypothesis 
 Increased knowledge of IDC amongst NICU nurses will have a positive effect on their 
perceived self-competency in implementing IDC. 
 Positive attitude towards IDC will have a positive effect on their perceived self-
competency in implementing IDC. 
Theoretical Definitions 
 For the purpose of this study, the following theoretical definitions will be used to 
describe the meaning and application of these terms. Operational definitions are discussed in 
chapter three.  
Knowledge-The nurse’s level of information and skills acquired through experience or 
education. 
Attitudes: The nurse’s feelings, position, and opinion towards individualized 
developmental care. 
Competence: The nurse’s ability to successfully perform the skills and tasks necessary to 
implement care specifically in relation to IDC. 
Self-competency: The nurses’ perception of their ability in achieving success in certain 
tasks or areas specifically in relation to IDC (Bandura, 2013). 
Premature infant: An infant born before 37 weeks of pregnancy (CDC, 2017) 
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Corrected Age: The age the infant would be if they were born at forty weeks of 
pregnancy (CDC, 2017). 
Individualized Developmental Care: Care based on the nurse’s skillful observations of 
infant’s behavior and responding properly to cues from the individual neonate. Care includes 
collaboration, involvement of the family and patient, physical comfort, coordination of care, and 
respect for the patient and families preferences (Als, 1982). 
Synergy: The interaction between the patient’s needs and the nurse characteristics which 
results in optimum outcomes for the patient (Curly, 2007). 
Organization of the study 
 This research study is presented in five chapters.  Chapter one includes the background of 
the study, statement of the problem, purpose of the study, significance of the study, theoretical 
framework, research questions, and research hypothesis.   
 Chapter two presents a review of the literature which includes infant mortality and 
morbidity rates, definition of IDC and NIDCAP, methodology used for review of literature, the 
short and long term outcomes of IDC, and an overview of the AACN Synergy Model for Patient 
Care.  Chapter three describes the methodology used in the study.  It includes instrumentation, 
variables, selection of participants, data collection, and data analysis process. 
 Chapter four presents results of the research study including descriptive and correlational 
data. Chapter five presents a discussion of results, study limitations, implications for policy and 
research, and final conclusions. 
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Chapter II Literature Review 
This chapter discusses the relationship between the effects of improved medical and 
nursing care and technology in the NICU on premature infants’ rate of morbidity and mortality.  
A comprehensive overview of the concept of IDC is provided including the impetus for its 
development and how it is defined and implemented.  This chapter also includes a discussion of 
NIDCAP and an integrated review of IDC.  Finally, the American Association of Critical-Care 
Nurses (AACN) Synergy Model is presented along with its relationship to nursing and positive 
outcomes for patients and its application to nurses’ knowledge, attitudes, and self-perceived 
competency regarding IDC.  
Individualized developmental care practices are based on research and expert opinion. 
Interventions are based on the infant’s behavioral responses to their environment.  Interventions 
are adapted based on the infant’s current behavioral and developmental state.  
IDC includes involving the parents and family in the delivery of care while providing an 
environment that minimizes stress and overstimulation of the infant.  
Premature Infant Morbidity and Mortality 
 Approximately one in every ten infants in the US in 2015 was born before the 37th week 
of pregnancy (CDC, 2017). Approximately 23,000 infants died in the United States in 2013; 
prematurity was the leading cause of death (CDC, 2017).  The majority of premature deaths 
occur in infants born before the 32nd week of gestation (CDC, 2017).  Advances in medical care, 
nursing care and technology have led to an increase in survival rates of infants born premature or 
with severe medical complications.  Over the past four decades the rate of infant mortality has 
decreased from 1.2% to 0.59 % (CDC, 2017a).   
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With increased survival rates there has been an increase in morbidity rates among infants, 
especially those born prematurely.  Prematurity is defined as any infant born before 37 weeks 
gestation (CDC, 2017).  Premature infants may  be classified according to their weight at birth  
as:  low birth weight (LBW): weighing less than 2500 gms at birth, very low birth weight  
(VLBW): weighing less than 1500 gms at birth, and extremely low birth weight (ELBW): 
weighing less than 1000 gms at birth.  Both premature infants and infants born full term may also 
be classified as small for gestational age (SGA): born with a weight for their gestational age that 
is less than the 10th percentile, average for gestation age (AGA): born with a weight for their 
gestational age that is between the 10 and 90th percentile, or large for gestation age (LGA): born 
at a weight for their gestational age that is above the 90th percentile (Verklan & Walden, 2014).  
In 2015, (CDC, 2017b), the rate of low birthweight infant births was 8.07% in the US.  Among 
the three largest race and Hispanic origin groups, there is an infant birth weight disparity: non-
Hispanic white (6.93%), non-Hispanic black (13.35%) and Hispanic (7.21%) (CDC, 2017b). The 
disparity in rate of low birthweight infants correlates directly with the rate of mortality among 
the three groups: non-Hispanic Whites (5.06%), non-Hispanic Black (11.11%), and Hispanic 
(5.0%) (CDC, 2017a).  Mortality rates in neonates are reported per 1,000 live births which is 
different from mortality rate reports for adults which are reported per 100,000 for adults.  
Premature infants are at a greater risk for developing both cognitive and motor 
development delays.  Premature infants have a higher incidence of cerebral palsy compared to 
those born full-term (Allen, Cristofalo, & Ki, 2011).  Premature infants are also at increased risk 
for mild to moderate motor impairment including fine motor dysfunction, motor planning 
difficulties, poor handwriting, and sensorimotor integration or processing problems (Allen, 
Cristofalo, & Kim, 2011).   A meta-analysis on this subject found that premature infants had 
INDIVIDUALIZED DEVELOPMENTAL CARE                                                                      13 
 
lower scores on cognitive tests at school age between the age of 5-14 years, than infants born 
full-term (Bhutta, Cleves, Casey, & Anand, 2002).  Cognitive scores were directly proportional 
to gestational age.  Infants born less than 26 weeks gestation were reported to have an increased 
rate of autism spectrum disorders and emotional disorders compared to infants born full term 
(Bhutta et al, 2002).  Language delays, visual processing difficulties, and executive dysfunction 
were also reported in a study by Stephens and Vohr (2009).  
Individualized Developmental Care 
The theory of Individualized Developmental Care was first introduced in 1982 by Als 
and is based on Als’ Synactive Theory of Newborn Behavioral Development (Appendix A).  
According to Synactive Theory, the infant’s functioning is in continuous interaction with the 
environment.  At each stage of development there is interaction among the following physiologic 
systems: autonomic, motor, state organizational, attention, self-regulatory, and balancing (Als, 
1982).  Als’(2009) model incorporates the concept that the discrepancy between what the fetal 
brain experiences in the womb and what the premature infant experiences in the NICU 
environment provides significant challenges for the infant and influences the infant’s 
neurophysiological, neuropsychological, psycho-emotional, and psychosocial development.  IDC 
consists of four main attributes: 1) individualized: based on the needs of the infant and family 2) 
interactive 3) family-centered, and 4) creating a healing environment.  NIDCAP is a program 
that encompasses all four of the attributes of IDC. 
Individualized. According to Hamilton and Redshaw, (2009) developmental care 
interventions are based on three key elements: ongoing assessment of the neurodevelopmental 
condition of the infant, reduction of environmental stressors, and integration of parents in care 
activities.  Individual care is based on ongoing assessment of the neurodevelopmental status of the 
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infant.  Als wrote “observation of the preterm infant’s behavior provides a way to infer the infant’s 
developmental goals and to assess the infant’s current functional competence and equilibrium” 
(2009, p. 137).  Vandenberg (2007) noted that observations of infant’s behavior and creation of 
individualized developmental caregiving supports the infant’s own developmental goals.  Multiple 
studies identify individuality as the focus of developmental care (Bingham, 2012; Peters, et al., 
2009; Westrup, 2007) 
Interactive. Interaction is a central attribute to developmental care.  All interventions are 
based on infant’s cues and responses to their environment.  Infants communicate their needs 
through their interactions with the physical environment as well as through their responses to 
their parents and healthcare providers (Aita & Snider, 2003; Als, 2009; Legendre et al., 2011).  
The interactions are based on collaboration and communication between the caregivers and the 
infant.  When an infant is experiencing stress related to a painful procedure, if their mother 
places her hands gently around the infant to help contain them in a flexed position, the infant’s 
stress level will decrease until they return to a balanced state (Kenner & McGrath, 2010).    
Family-centered. Developmental care must be family-centered since family members 
will interact and care for the infant both in the NICU and after discharge.  Higman and Shaw 
(2008) defined family centered care “as placing the needs of the individual infant in the context 
of the family; thereby redefining the relationship between the parents and caregivers” (p. 193-
194).  Family centered-care is an approach to medical care based on the belief that optimal health 
outcomes are achieved when patient’s family members have an active role in providing social, 
emotional, and developmental support to the patient (Gooding, Cooper, Blaine, Franck, Howse 
& Berns, 2011).  In the NICU, family centered-care changes the focus from the disease process 
to the infant in the context of his or her family (Gooding, et al, 2011).  The infant’s family, 
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especially the parents, is the one constant in the infant’s life.  Parents that are included in their 
infant’s care will increase their ability to interpret their infant’s cues and adjust care based on 
their individual infant’s developmental needs (Gooding et al., 2011).  Parents that are supported 
in providing care to their infant based on their individual infant’s development reported less 
stress, higher parenting confidence, less depression, and felt more at ease in caring for their 
infant in the NICU (Gooding et al., 2011;  Melnyk et el., 2006).   
 Decreased parental stress is an outcome that has been reported in several studies on 
developmental care outcomes.  In a randomized controlled trial in three United States level three 
NICUs, Als et al., (2003) found less parental stress at two weeks post expected due date in 
parents in the developmental care group compared to the standard care group.  In a study by 
Kleberg et al. (2007; as cited in Wallin & Erikson, 2009), mothers of infants receiving 
developmental care interventions perceived more closeness to their infants than those whose 
infants did not receive developmental care.  Increased feelings of connectedness with their 
infant, increased satisfaction with parenting, and increased milk volume in breastfeeding mothers 
have all been reported outcomes of skin to skin contact with premature infants (Als, 2009; 
Kaffashi, Scher, Ludington-Hoe & Lopar, 2013).   
Physical environment. Creating and monitoring a healing physical environment is an 
essential aspect of developmental care (Altimier & Phillips, 2003).  Having the ability to alter the 
infant’s environment by dimming lights, decreasing noxious stimuli such as noise and odors, 
providing boundaries and positions that mimic the womb, and decreasing activity in the infants 
environment is important to providing developmentally appropriate care to the premature infant 
(Altimier & Phillips, 2003; Lawhon & Hedlund, 2008; Xing, Gonzales, & Mu, 2012).  Three 
studies have shown multiple positive effects on infants who had skin to skin contact with their 
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parents (parent holding infant wearing only a diaper against their bare chest), including 
decreased apneic episodes, improved oxygenation, improved temperature regulation, decreased 
stresses levels, and increased weight gain (Als, 2009; Altimier et al, 2003; Kaffashi, Scher, 
Ludington-Hoe & Lopar, 2013).  Working in collaboration with the infant and their family the 
healthcare provider can help to assist and provide the best environment for the infant based on 
the infant’s cues and behavioral responses.  
NIDCAP 
Als, (2002) developed the Newborn Individualized Developmental Care and Assessment 
Program (NIDCAP) as a structured way to implement IDC.  The aim of the NIDCAP is to 
provide an environment that is developmentally supportive of premature infants and their 
families (Als, 2009).  NIDCAP provides a tool for evaluation and bases care on infants’ 
responses in five behavioral areas: 1) autonomic, 2) motor, 3) state regulation, 4) attention and 
interaction, and 5) self-regulation, all of which are in continuous interaction with each other and 
the environment (Ullenhag, Persson, & Hedberg-Nyquist, 2009).  NIDCAP is based on three 
assumptions, 1) detailed observation of the infant’s behavior during daily care is the basis for 
recommendations to decrease stress and optimize the infant’s development, 2) staff providing 
care benefit from education and support especially in implementing such recommendations and 
in collaborating with the infant and the infant’s family and 3) changes based on observed 
behaviors will lead to improved medical outcomes.  These outcomes include increased 
neurobehavioral and emotional well-being of the infant and their family and increased parental 
competency and confidence (Als, 2009). 
 The NIDCAP methodology involves documenting weekly the detailed observations of 
infant behaviors in the NICU.  The NIDCAP form incorporates 91 behaviors that represent the 
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infant’s communication signals of the autonomic, motor, state, attention and self-regulatory 
systems (Appendix B).  The observations start before any interaction occurs between the infant 
and the parent or nurse.   The infant is observed for twenty minutes before any interaction, with 
the observer checking off every two minutes any signals that occur.  The infant is then observed 
using the same checklist for the duration of the interaction and for twenty minutes after the 
completion of the observation for a total of 40 minutes plus the length of the interaction.  A 
report is developed that includes the infant’s reaction to interaction, threshold for stress, methods 
of self-regulation, and recommendations for adapting caregiving, interaction, and the 
environment (ALs, 2009).   
 Formal NIDCAP training is available that is multi-disciplinary and awards a certification 
at completion of the training.  The training is costly, labor intensive, and involves a commitment 
from many levels of the organization including the bedside nurse, nursing administration, and 
ancillary staff.  It requires that everyone involved in the infant’s care be committed to obtaining 
additional education, changing the way they interact with other staff, the infant, and the infant’s 
family, and altering their care practices from task-based to infant based.   
Short and long term outcomes of IDC 
Search strategy. I conducted a literature review for articles related to short and long term 
effects of IDC.   The review involved a search of electronic databases from January 1982 to 
November 2015.  The search began with 1982, as that was the year that the seminal study by Als 
concerning IDC was published.  Databases utilized include: PubMed, CINHAL, Science Direct, 
PsycINFO and Google Scholar (Appendix C).  Key search terms as listed in Appendix C 
included: Individualized Developmental Care, Newborn Individualized Developmental Care, 
Newborn Individualized Developmental Care and Assessment Program and NIDCAP.  A hand 
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search of pertinent article’s reference lists was also done.  Only articles in English were included.  
Exclusion criteria were unpublished dissertations, editorials and commentaries, case studies, 
studies on early intervention, hospital design only, and training of nurses in IDC only as noted in 
Appendix D. 
The initial search resulted in a total of 730 articles from all databases.  After removal of 
duplicates 190 articles remained.  Screening of titles and abstracts resulted in the exclusion of 
163 articles related to inclusion and exclusion criteria.   
   Additional exclusion criteria added during full text review included use of the same 
study results by the authors but published in different journals, and articles that were published 
within the designated timeframe but were performed over 20 years ago before many nursing and 
medical advances occurred.  Full text review resulted in exclusion of five articles based on above 
additional exclusion criteria, leaving 28 quantitative articles and two systematic reviews included 
in the final review of literature (Appendix E).  A critical analysis summary of the articles 
reviewed is provided in Appendix F. 
Methodological quality. All 28 articles were quantitative and reviewed using Bowling’s 
checklist as noted in Appendices G and H.  The quality of the articles was based on Bowling’s 
categories of low (<9), medium (9-14), and high (15-20).  None of the articles received a score 
less than 9 with 12 articles (42%) having a medium level of evidence and 16 (58%) having a 
high level of evidence.  Majority of studies (61%, 17 studies) were randomized controlled trials 
with the majority using convenience samples.  Of the remaining 11 studies, 8 were pre/post 
intervention studies (29%), and 1 each (4%) were prospective crossover, comparative, or phase-
lag studies.  Research was performed in eleven different countries with the USA (32%), the 
Netherlands (24%), and Sweden (18%) contributing the most studies (Appendix I).  All studies 
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used the Synactic Theory of Development as the underlying theory with one study also using the 
Theory of Planned Behavior.  Sample sizes ranged from 20 to 853 with the majority including 
30-178 participants.  
Short-term outcomes. Multiple randomized controlled trials have shown that there are 
positive short term outcomes for premature infants that received individualized developmental 
care.  Short term positive outcomes include: significantly shorter days on mechanical ventilation 
and supplemental oxygen, achievement of full oral feeding sooner, improved daily weight gain, 
reduced incidence of intraventricular hemorrhage and severe bronchopulmonary dysplasia, and 
shorter length of hospital stay (Als, Lawlon, Duffy, McAnulty, Gibes-Grossman, & Blickman, 
1994, Als, et al., 2003; McAnulty, Duffy, Parad, Ringe, Zurakowski, & ALs, 2009b; Peters et al., 
2009). 
In randomized controlled studies with premature infants born less than 1250 Gm and /or 
less than 32 weeks gestation who received IDC compared to those that received conventional 
care, days on mechanical ventilation, continuous positive airway pressure, and supplemental 
oxygen were shown to be significantly decreased from between 6 to 60 days (Als, et al.1994; 
Altimier, Eichel, Warner, Tedeschi, & Brown, 2004; Brown & Heermann, 1997; Fleisher, et al., 
1995;  McAnulty, Duffy, Parad, Ringer, Zurakowski, & Als, 2009).  One study with a sample of 
164 infants, however, found no significant difference in mean days of respiratory support 
(Maguire, Walther, Sprij, LeCessie, Wit & Veen, 2009).  
Multiple studies found that premature infants that received IDC had higher average daily 
weigh gain compared to those that received standard care only (Als et al. 1994; Als et al.2003; 
Brown & Heermann, 1997; Chen et al., 2013; McAnulty et al., 2009).  Two studies showed that 
infants cared for using IDC techniques reached full oral feedings sooner that those cared for with 
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standard care (Als et al., 2003 and McAnulty et al., 2009).  Two studies also found that weight at 
discharge was greater for IDC group compared to a standard care group (Brown & Heermann, 
1997; Ozdemir & Tufekei, 2013).   
Other short-term positive outcomes found in infants that received IDC are reduced 
incidence of intraventricular hemorrhage and severe bronchopulmonary dysplasia (Als et al., 
1994; Altimier et al., 2004; Brown & Heermann, 1997; & McAnulty et al., 2009).  A study done 
by Montirosso and colleagues (2012) comparing the relationship between neurobehavioral 
development of very premature infants and the level of quality of IDC in NICUs found that 
infants cared for in NICUs with higher levels of IDC had higher levels of attention and 
regulation, less excitability and hypertonicity, and lower stress/abstinence scores than those 
cared for in NICUs with lower scores of IDC quality.  Infants who received IDC interventions 
during eye examinations for retinopathy of prematurity had quicker pain recover times as noted 
by lower salivary cortisol levels sixty minutes after examination compared to those who did not 
receive IDC interventions (Kleberg et al., 2008).  Another study found that infants who had 
blood drawn via heel stick while being held skin to skin had a decrease in motor disorganization 
and extension movements and an increase in attention signs compared to those who had the heel 
stick performed while in their crib (Ferber & Makhoul, 2008).  Bertelle, Mabin, Ardien, & Sizun, 
(2005) reported that IDC promoted longer duration of sleep in infants that received IDC 
interventions compared to neonates that received conventional care only.  Improved autonomic, 
motor and self-regulation functioning, and improved motility were noted in several studies 
involving premature infants (Als et al 2011; Ferber & Makhoul, 2008; Fleisher et al. 1995; 
McAnulty et al, 2009).  The majority of studies that showed positive short term outcomes 
associated with IDC also noted a subsequent decrease in length of stay and hospital costs (Als et 
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al., 1994; Als et al., 2003: Altimier et al., 2004; Brown & Heermann, 1997; Fleisher et al, 1995; 
McAnulty et at, 2009; Özdemir & Tüfekci, 2013). 
 Others have reported no improvement in short-term outcomes.  In one study IDC had no 
effect on respiratory support, days of intensive care, growth or neuromotor development at term 
age (Maguire, Walther, Sprij, LeCessie, Wit, & Veen, 2009a).  Bredmeyer et al. (2007) also 
found no significant difference in days on mechanical ventilation, rates of intraventricular 
hemorrhage, retinopathy of prematurity, days on total parenteral nutrition, days to full feeds, 
days to regain birth weight, and median gestational age at discharge, and no positive effect on 
parental anxiety levels or depression.  A systematic review conducted by Symington & Pinelli, 
(2006) found that IDC demonstrated no significant decrease in chronic lung disease, incidence of 
necrotizing enterocolitis, days to full oral feedings, improved weight gain, or improved 
neurodevelopmental outcomes.  All three studies, while not finding that IDC led to any 
significant positive effect on short-term outcomes, did note that IDC may be beneficial to infants 
born prematurely and that IDC had no negative effects on premature infants. 
Long Term Outcomes. Studies have shown that there are long-term benefits to IDC, 
specifically in improved neurodevelopmental, cognitive, and behavior development.  At four 
months corrected age, infants that were born less than 32 weeks gestation and received IDC were 
noted to have a higher level of motor development in the arms, legs, and trunk compared to those 
who received standard care only (Ullenhag et al. 2009).  McAnulty and colleagues (2009) noted 
that IDC had a positive impact on motor development at nine months corrected age.   Follow-up 
studies done at one year and older found improved neurological and psychomotor development 
at one and a half, two, and three years of age in infants that received IDC (Kiechl-Kohlendorfer, 
Merkle, Deufert, Neubauer, Peglow, Pupp, & Griesmaier, 2015; Kleberg, Westrup, & 
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Stjernqvist, 2000; Peters et al., 2009).  Studies using the Baylor Mental Development Index 
(MDI) found that infants who received IDC scored higher at age nine months, one year, and at 
eighteen months (Als et al., 2011; Kleberg Westrup, Stjernqvist,  & Lagercrantz, 2002; Peters et 
al., 2009).  At follow-up at eight years of age infants who received IDC demonstrated better 
mental control, higher executive and memory functions, and better simultaneous processing and 
complex planning than infants that received standard care in the NICU (McAnulty et al., 2012).  
  In a study by van der Pal, Maguire, Le Cessie, Veen, Wilt, Walther & Bruil, (2008b) 
involving behavioral development and parental stress, results showed that at one year of age 
infants who received IDC demonstrated more social-relatedness as demonstrated by behaviors 
such as “affectionate with loved ones, look for you when upset, and looks right at you when you 
call his/her name” (p.111).  In contrast, the same study showed no difference in infant 
temperament or parental stress levels. 
 In two follow-up studies conducted at age one and two years using the BDIS-ll, no 
significant differences or improvement in neurodevelopment, mental and psychomotor 
development, or growth status were noted for infants who received IDC (Maguire et al. 2009a; 
Wielenga, Smit, Merkus, Wolf, van Sondersen, &  Kok, 2009).  In a study of health related 
quality of life (HRQoL) at one year of age NIDCAP was not found to improve HRQoL (van der 
Pal, Maguire, Bruil, Le Cessie, Wilt, Walther, & Veen, 2008a). 
Quality of reviewed studies. The majority of studies were randomized control trials with 
clearly stated hypothesis, variables, methods, sample size, data available, and conclusions that 
accurately reflect the data.  The studies included the data and analysis to support their 
conclusions and also included limitations to the study.  Rationale for inclusions and exclusion 
criteria were also included.  Several of the studies had small sample sizes, less than 50 
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participants from the same NICU, and this may have affected the results.  While the conclusions 
reached were applicable to that population they could not be generalized to other NICUs or 
populations and these studies listed the sample size as a limitation of the study.   
A major problem with the studies was that there was no consistently used protocol for the 
interventions implemented in the study.  There was no consistent method of educating the nurses 
or of implementing IDC in the intervention group.  Several studies had staff that were NIDCAP 
certified, others had nurses trained by NIDCAP certified nurses but were not certified 
themselves, and others did not have any staff trained in NIDCAP but employed different aspects 
of the NIDCAP program.  These differences make it difficult to compare the results and to 
determine the best way to implement interventions of IDC in the NICU.  Questions remain as to 
whether it is necessary to have NIDCAP certified staff in the NICU and if it is necessary to 
implement the entire program or if implementing selected portions will lead to the same results.   
Synergy 
 The AACN Synergy Model for Patient Care was developed in 1994 and is based on the 
concept that the nurse’s competencies or characteristics will be driven by and based on the needs 
of the patient (Curley, 2007).  In 1993 the AACN Certification Corporation brought together a 
group of nationally recognized experts to develop a framework for certified nursing practice.  
The group developed the AACN Synergy Model for Patient Care that is based on the nurses and 
patients characteristics developing synergy to promote positive patient outcomes (Appendix J).  
According to the AACN Synergy Model for Patient Care the eight identified patient 
characteristics should be assessed by nurses in all patients, along with each individual patient’s 
unique characteristics (Appendix K).  
 The AACN (2015) Synergy Model for Patient Care is based on nine assumptions: 
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1. Patients are biological, social, and spiritual entities’ who are present at a particular 
developmental stage.  The whole patient (body, mind, and spirit) must be considered 
2. The patient, family and community all contribute to providing a context for the 
nurse-patient relationship. 
3. Patients can be described by a number of characteristics.  Characteristics are 
connected and contribute to each other.  Characteristics cannot be looked at in 
isolation.  
4. Nurses can be described on a number of dimensions.  The interrelated dimensions 
paint a profile of the nurse. 
5. A goal of nursing is to restore a patient to an optimal level of wellness as defined by 
the patient.  Death can be an acceptable outcome in which the goal of nursing care is 
to move a patient towards peaceful death. 
6. The nurse creates the environment for the care of the patient.  The 
context/environment of care also affects what the nurse can do. 
7. There is interrelatedness between impact areas. The nature of the interrelatedness 
may change as the function of experience, situation, and setting changes.  
8. The nurse may work to optimize outcomes for patients, families, heath care 
providers, and the healthcare system/organization. 
9. The nurse brings his or her background to each situation, including various levels of 
education/knowledge and skills/experience.  
  The Synergy Model for Patient Care is a theoretical framework that can be used to design 
nursing practices and develop competencies needed to care for critically ill patients.  Its main 
concept is that when patients’ characteristics’ and nurse competencies match patient outcomes 
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are optimized.  In 1996 The AACN appointed a think tank to develop and articulate what optimal 
outcomes are. They identified six major quality outcome indicators: (Hardin & Kaplow, 2005, p 
8). 
1. Patient and family satisfaction 
2. Rate of adverse incidents 
3. Complication rate 
4.  Adherence to the discharge plan 
5. Mortality rate 
6. The patient’s length of stay 
In a qualitative study by Wysong and Driver (2009) of patient’s perceptions of nurse’s 
skills they found that the majority of responses focused on the nurse’s interpersonal skills rather 
than their technical skills.  The study found that patients’ descriptions of skilled nurses could be 
categorized in seven of the eight domains of the AACN Synergy Model for Patient Care with 
clinical inquiry not included by any patient.  The AACN Synergy Model for Patient Care was 
shown to be a good fit for patient perspective of a skilled nurse.  The AACN Synergy Model for 
Patient Care was also used as the framework for patient care at Children’s Hospital of 
Wisconsin, (Gralton & Brett, 2012) and found to be an effective model for promoting positive 
patient outcomes.  Several changes such as integrating the model into the staff evaluations and 
into the nurse hand off tool, has led to nurses individualizing nursing care for each patient and 
family based on their individualized needs.  
Chapter Summary 
 This chapter discussed infant mortality and morbidity rates and Als’ Synactive Theory of 
IDC including the essential elements of IDC and why the theory was developed.   NIDCAP was 
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examined including its essential elements and how it is utilized in NICUs.  The short and long 
term effects of IDC on premature infants and their family were described.  The AACN Synergy 
Model for Patient Care was described along with its use as the theoretical basis in research.  
Several studies have shown how the synergy model can improve care provided and increase 
positive outcomes for patients.  The majority of studies done involving IDC focused on the short 
and long term outcomes for infants born premature and their families.  A major issue with the 
studies was the inconsistent intervention dose employed in the various studies.  Only a small 
number of research studies have focused on the barriers nurses perceive in effectively 
implementing IDC and no studies were found regarding how nurses find out about IDC.  No 
studies were found on NICU nurses knowledge, attitudes, or perceived self-competency 
regarding IDC. 
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Chapter 3 Methodology 
Introduction 
 The primary goal of this study is to test the study aims that relate to NICU nurses’ 
knowledge, attitudes, and perceived self-competency regarding IDC and the associations 
between and among the variables.  A survey instrument was developed for the purpose of this 
study and piloted to measure the variables as well as validity and reliability.  The methodology 
used to test the research questions is presented in this chapter.  The chapter is organized into four 
sections: 1) methods, 2) instruments, 3) sample, and 4) data collection and analysis. 
Methods/Design 
 The study examined nurses’ knowledge, attitudes, and perceived self-competency 
regarding individualized developmental care in the Neonatal Intensive Care unit.  The study 
design was correlational utilizing a self-administered electronic survey of NICU nurses working 
in a large suburban health system in the North East.  Inclusion and exclusion criteria are 
described below.  A REDcap link to the survey was sent to potential participants via the 
healthcare system e-mail distribution lists.  Independent variables studied were the nurses’ 
knowledge and attitude regarding IDC.  The dependent variable was the nurse’s perceived self-
competency regarding implementation of IDC. 
Instrument. Development of the survey was conducted using a three step procedure: a 
literature review was done to determine if there was a pre-existing survey that could be adapted 
for the study, survey items were developed, and piloting of the survey instrument was conducted. 
Content validity was established through a review of the literature and review of survey by 
experts in IDC including a Neonatologist certified in NIDCAP along with eight nurses who had 
successfully passed the National Association of Neonatal Nurses (NANN) Developmental Care 
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Specialists exam, two NICU nurse educators who have taught classes on IDC, an Occupational 
Therapist who is certified in developmental care, and four other NICU nurses considered experts 
in neonatology and IDC.   
 A review of the literature found no existing surveys that measured nurses knowledge, 
attitudes, and perceived self-competency regarding IDC.  Two surveys were found that measured 
nurses’ level of integration of IDC in their daily caregiving: one by NANN (2015) and one by 
Robison (2009).  A third survey was found that evaluated the congruence of nurse’s performance 
with IDC standards in the NICU (Valizadeh, Asadollahi, Gharebaghi, & Gholami (2013). 
Permission to use the surveys was sought from the developers of all three with only NANN 
responding, giving permission for use.  The NANN survey was developed as a self-assessment 
tool for nurses to assess their integration of IDC in daily caregiving and their level of readiness 
to successfully pass the NANN Developmental Care Specialist Exam (Neonatal Association of 
Neonatal Nurses, 2015).  The NANN survey is based on the survey entitled: Evaluating your 
practice according to four standards of developmental care developed by Robison (2003).  After 
repeated inquires to Robison for permission to use her survey with no response, adaptation of 
questions for the present survey were only taken from the NANN survey.  No content validity or 
reliability tests have been conducted by NANN on the instrument they developed. 
  Valizadeh, Asadollahi, Gharebaghi, & Gholami (2013) developed a survey that was used 
to evaluate the congruence of nurse’s performance with IDC standards it the NICU.  Their 
survey was also based on Robison’s (2003) survey.  The questionnaire was used in Tabriz, Iran 
and translated into English for the journal that results were presented in.  Total reliability was 
0.95 with 0.85 for first standard (individual care), 0.88 for the second standard (developmental 
environment), 0.84 for the third standard (supporting and confirming the child and parent 
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relationship), and 0.86 for the fourth standard (collaboration).  Permission to use the survey was 
sought from the authors with no reply.  
 No survey was found on knowledge, attitude, and perceived self-competency regarding 
IDC in NICU nurses.  Therefore it was determined that a survey would need to be developed for 
the proposed research study.  
The next step I utilized was to review texts on health survey design and item 
development.  Aday and Cornelius, (2006) have written the text that has become the main 
reference on designing and conducting health surveys.  Brink and Wood (1998) have also written 
a text on designing surveys for nursing research that is commonly followed for instrument 
development.  
 Aday and Cornelius, (2006) recommend following a scholarly method for developing 
surveys which includes instructions on item development and survey design to best elicit 
measurable data.  Surveys can be utilized to gather important information on a topic but are only 
as good as the information obtained.  Good survey development takes good planning along with 
identification of limitations and biases inherent in any survey.  The steps to be followed include: 
defining the variables to be measured in the study, formulating the questions and questionnaire to 
be used in the survey, choosing the methods for collecting the data, and data analysis. 
   Mishel, (1998) clearly outlines the steps to be followed in survey design.  These steps 
include: concept clarification, theoretical definition, operationalization of the concept, item 
construction and response categories, and scaling of survey questions.  These steps, along with 
those outlined by Aday and Cornelius (2006) were used to guide the development of the survey 
to be used in my study.  
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 The original survey (Appendix P) was reviewed by a panel of experts which included a 
Neonatologist who is NIDCAP certified, a Neonatologist who was certified by NANN as a 
developmental care specialist, eight NICU nurses with various years of practice in a level IV 
NICU who are developmental care specialist, two NICU nurse educators who have developed 
and taught IDC classes, one Occupational Therapist who is certified as a developmental care 
specialist, and four senior NICU nurses who are considered experts in neonatology and IDC .  
Feedback was obtained regarding wording of questions, comprehensibility, ease of completing 
survey, and amount of time needed to complete survey.  Revisions were made based on feedback 
from the experts.  Some revisions included removing questions/statements that were irrelevant or 
repetitive, changing the wording of some questions to flow better, and removal of a demographic 
question on years working in a NICU that was repetitive of a previous question.  The final survey 
(Appendix R) consisted of 43 items including three eligibility questions.  There are twelve 
yes/no/unsure items and twenty-one four point Likert scale items ranging from 1) Most of the 
time, 2) some of the time, 3) seldom, and 4) never. According to the experts the final survey 
takes approximately 10-15 minutes to complete.  
Pilot Study. A pilot study was conducted using registered nurses employed in two 
NICUs in a large suburban health system in the North East after exempt status had been obtained 
from the health system and The City University of New York (CUNY) Graduate Center 
Institutional Review Boards (IRB).  The REDcap survey link, along with a letter of introduction 
explaining the purpose of the study, and internet consent were sent via e-mail distribution list.  A 
follow-up e-mail was sent four days later.  A second follow-up e-mail containing the link was 
sent seven days after the first follow-up letter.  The survey link was sent to 44 e-mails with a 
return of 12 for a response rate of 27%.  Cronbach’s alpha co-efficient was calculated.  Items that 
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had a yes/no/ answer were analyzed together and questions using a four point Likert scale-1) 
most of the time, 2) some of the time, 3) seldom, and 4) never, were analyzed together.  
Cronbach’s alpha for knowledge and four attitude questions was 0.70 and for competency and 
remaining Likert scale attitude questions was 0.90.  A minimum score of 0.70 is considered 
acceptable by Nunnally and Bernstein (1994) to establish internal reliability.  
Variables 
 Variables in this study include knowledge, attitude, and self-competency.  
 Knowledge. According to Aday and Cornelius, (2006), when developing questions about 
knowledge, minimizing threat to the respondents must be taken into consideration.  It is also 
important to minimize respondents’ tendency to guess at what they think the right answer to the 
question is.  To properly assess knowledge it is suggested that more than one question on the 
same topic is asked.  Including a “don’t know” or “unsure” answer to knowledge questions can 
help to decrease potential guessing at the correct answer.  
 Attitudes. Using questions that have been used in other studies can be beneficial when 
developing questions regarding attitudes.  Using a ranking scale, such as a Likert scale, will help 
in measuring the strength of attitudes.  Placing more general opinion questions on a topic before 
more specific ones is recommended as many respondents believe they have already answered the 
questions in the more specific questions or that the question is on a different topic that they have 
not been asked specific questions about earlier.  Another consideration when developing attitude 
questions is the tendency of responds to “yea-saying”.  Aday and Cornelius (2006) define “yea 
saying” as “the tendency of respondents to agree rather than disagree with statements as a whole 
or with what are perceived to be socially desirable responses to the questions”(p. 276).   
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Including positive and negative statements about the same issue is recommended to avoid “yea 
saying”. 
 Competency. Just as it is necessary to minimize threat to respondents when developing 
questions on knowledge the same is true for questions regarding competency.  Few persons 
would want to be seen as incompetent professionally.  One way to minimize the threat of being 
seen as incompetent is to use a self-administered anonymous survey.  If respondents know that 
their answers cannot be traced back to them they will have a tendency to be more honest in their 
answers (Aday and Cornelius, 2006).  Careful choosing of words, phrases, and sentences will 
also aid in accurate self-reporting regarding competency.  
Competency can be assessed in several ways.  Through direct observation of behaviors, 
by submission of continuing education credits completed by the participant, or by self-reporting 
of behaviors.  Due to several factors such as lack of access to NIDCAP certified personnel, lack 
of funding to pay for NIDCAP training or salary for an observer, and lack of CEUs on IDC it 
was determined that a self-reporting survey would be the best way to obtain data on NICU nurses 
competency in IDC.  Thus the term “perceived self-competency”.  Due to the fact that 
respondents may believe they are competent in IDC but unable to provide IDC due to existing 
barriers a question regarding barriers to implementing IDC was included in the survey.  
To meet the objectives of developing questions on knowledge, attitudes, and competency 
the following steps were employed: 
 -Adapting questions from other surveys 
   - Use of non-threatening words and phrases  
 -Including an unsure answer to decrease guessing in knowledge  
 -Phrasing questions in positive and negative form to decrease “yea-saying” 
INDIVIDUALIZED DEVELOPMENTAL CARE                                                                      33 
 
 - Self administration of survey with results reported in aggregate form 
 - Survey distributed by electronic company REDCap with results to remain anonymous 
 Sample 
A convenience sample of 375 nurses working in NICU’s in a large suburban health 
system in the North East were recruited via e-mail invitation.  The e-mail included information 
about the study, consent information, contact information, and a link to the electronic survey.  
Inclusion criteria were:  a minimum of two years’ experience working in a NICU and currently 
working fulltime or part-time on either the day or night shift.  Two years’ experience was chosen 
so participants will have completed orientation and will have had time to develop some level of 
knowledge, attitudes, and self-competency in IDC.  According to Benner’s Stages of Clinical 
Competence, (1984), stage three is the competent stage and competence is demonstrated by a 
nurse who has been in the same or similar situation for two to three years.  The competent nurse 
is coordinated, demonstrates efficiency, and has confidence in their actions.   
Protection of Human subjects. Institutional Review Board (IRB) approved procedures 
to ensure protection of participants was obtained from both the health system and CUNY 
Graduate Center IRB.  Exempt status was granted as the surveys were anonymous with results 
reported in aggregated form.  To ensure confidentiality information received was not linked to 
any identifying information and does not contain any identifying data except demographics 
which were reported in aggregated form.  Completion and submission of survey served as 
consent.  All data is kept in a secure, password protected file on home computer.  Only the 
statistician and I have access to the data.  All surveys and data will be destroyed after publication 
or three years after completion of study.    
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  Recruitment. The REDcap-a secure research data management application, survey link 
was sent in an e-mail that contained a letter of introduction explaining the purpose of the study 
and information regarding electronic internet consent.  Potential subjects’ e-mail address’ were 
obtained through the healthcare system’s e-mail distribution lists for each hospital unit or from 
the Nurse Manager of the NICU.  Responses were anonymous and not linked to e-mail address. 
Following the guidelines suggested by Dillman, Smyth & Christian, (2014), recognized experts 
in survey design methods, survey request reminders were sent four days after the initial e-mail, 
seven days after the second e-mail, and seven days after the third e-mail.  Completion and return 
of survey served as consent to participate in study.   
Sample Size Justification. The survey was distributed to all nurses working in a NICU 
in a large suburban health system in the North East. There were eight NICUs in the health system 
at the time the survey was distributed.  The survey was sent to 375 potential participants with 94 
returned.  Of those returned 14 did not meet eligibility criteria (having 2 years or more 
experience working in a NICU) and were excluded. This yielded 80 eligible surveys out of 361 
for a response rate of 22%.  I used an alpha  =  0.0167 and the  two-sided Fisher's z test of the 
null hypothesis that the Pearson correlation coefficient is equal to 0.0, which will have 80% 
power to detect a small to moderate correlation coefficient of 0.3-0.5 when the sample size is 38 
- 113.  A significant level of 0.0167 was used rather than 0.05 to account for my three primary 
aims and comparisons; namely, the association between knowledge and attitude, knowledge and 
self-competency, as well as, attitude and self-competency.  Therefore, the sample size is 
sufficient for data analysis purposes. 
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Statistical Methods 
            The primary outcome was a survey designed to assess nurses’ knowledge, attitudes and 
perceived self-competency regarding individualized developmental care (IDC).  The knowledge 
domain consisted of eight yes/no/unsure questions for a possible score of 0-8.  Each question had 
a correct and incorrect response.  The questions were summed to create a total knowledge 
domain score. 
  The attitude domain had two types of questions; three yes/no/unsure questions and ten 4-
point Likert scale questions (1 = most of the time, 2 = some of the time, 3 = seldom and 4 = 
never) for a total of 13 questions.  However, since the responses to the majority of Likert scale 
questions fell in the top two categories, these were dichotomized into “most of the time” or “not 
most of the time,” where “most of the time” indicated a correct response.  Since all attitude 
domain questions were now binary questions with a correct and incorrect response, they were 
summed to create a total attitude domain score between 0-13.   
The perceived self-competency domain consisted of eleven 4-point Likert scale questions 
(1 = most of the time, 2 = some of the time, 3 = seldom and 4 = never).  The questions were 
summed to create a total competency domain score.  However, items were reverse scored (1 = 
never and 4 = most of the time) so a higher score indicated greater competency.  Total response 
score ranged from 0-44. 
Cronbach’s alpha was computed on the complete dataset of eligible survey participants.  
All domains had an alpha greater than 0.60, which allowed me to sum questions together to 
create total domain scores.   
Attitude alpha = 0.72 
Knowledge alpha = 0.64 
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Competency alpha = 0.64 
For the attitude and knowledge domains, questions that were not answered were 
considered to be an incorrect response.  For the competency domain, an unanswered question 
was considered to be the “worst” response (“never”). 
Descriptive statistics were used to describe the sample of nurses and the distribution of 
responses to the survey, specifically, individualized developmental care (IDC) knowledge, 
attitude, and perceived self-competency domains.  
The relationship between IDC knowledge, attitude and self-competency was explored 
using the Spearman correlation coefficient.  Partial correlation coefficients were used to measure 
the relationship between two domains, while controlling for the effect of the third. 
  Associations between knowledge score and demographic factors of interest which 
included: 1) work status, 2) age, 3) initial nursing degree obtained, 4) highest level of education 
obtained, 5) years practicing in a NICU, 6) how long employed in current NICU, 7) 
certification/s held, and 8) received in service on IDC were examined using the Mann-Whitney 
test for variables with two categories (e.g., RNC-NIC; yes or no) or the Kruskal-Wallis test for 
variables with more than two categories.  Standard assumptions of normality did not hold for the 
outcomes of attitude and competency, whereas knowledge met the necessary assumptions to 
perform a two-sample t-test or analysis of variance (ANOVA).  However, results for knowledge 
between the parametric (t-test or ANOVA) and non-parametric tests (Mann-Whitney or Kruskal-
Wallis) were qualitatively similar.  Therefore, for consistency with the other domains, only the 
results of the Mann-Whitney and Kruskal-Wallis tests are presented.  The relationship between 
each domain and ordinal variables of interest, such as age and years of practice, were examined 
using the Spearman correlation coefficient. 
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Multiple linear regression was used to model each IDC domain score as a function of 
demographic factors of interest that were found to be significant in the invariable analysis. 
All analysis was conducted in SAS 9.4 (SAS Institute, Inc., Cary, NC). 
Chapter Summary 
 This chapter presented the methodology that was followed for the design of the study. It 
included instrument development, and operationalization of the three variable-knowledge, 
attitude and perceived self-competency.  It also described the sample that was used, protection of 
human subjects and recruitment methods employed.  Finally the statistical methods that were 
used were described. 
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Chapter Four Results 
Introduction 
 Results of the research study will be presented in this chapter. Results include nurses’ 
demographic, associations between knowledge, attitude, and perceived self-competency along 
with associations between factors of interest and each variable-knowledge, attitude and 
competency.  Barriers and facilitators to implementing IDC are also presented  
Descriptive Statistics 
Nurse demographics. There were a total of 80 licensed RNs who participated in the 
survey who were working in a NICU for at least two years (this excluded 12 from the pilot study 
and 14 who were working for < 2 years in a NICU).  The table below describes the sample of 
nurses. 
                      Table A: Nurse Characteristics 
 Frequency Percent 
What is your current work status? 
Full-time-day shift 48 60.00 
Part-time-day shift 16 20.00 
Full-time-night shift 12 15.00 
Part-time-night shift 3 3.75 
Per Diem 1 1.25 
What is your age?1 
20-30 17 21.52 
31-40 13 16.46 
41-50 21 26.58 
51-60 20 25.32 
> 60 8 10.13 
Initial nursing degree obtained1 
Diploma 2 2.53 
AAS 11 13.92 
BSN 66 83.54 
Highest level of education obtained 
AAS 4 5.00 
BSN 59 73.75 
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                                       1n = 1 missing 
                                                           2n = 2 missing 
 
 
 
MS/MSN/MA 12 15.00 
NP 3 3.75 
Other 2 2.50 
Years practicing in a NICU 
2-5 13 16.25 
6-10 13 16.25 
11-20 21 26.25 
> 21 33 41.25 
How long have you been employed in NICU at Northwell?2 
0-5 13 16.67 
6-10 11 14.10 
11-15 11 14.10 
16- 21 14 17.95 
>21 29 37.18 
Certification/s currently held 
RNC-NIC 46 57.50 
CCRN-NICU 2 2.50 
NIDCAP 1 1.25 
NANN Developmental 
Care Specialist 
11 13.75 
IBCLC 2 2.50 
Other – not listed 18 22.50 
 NICU Unit Level2 
 
 
 
Level III/IV 78 100.00 
Single patient rooms2 
Yes 8 10.26 
No 70 89.74 
24 hours parent visiting1 
Yes 74 93.67 
No 5 6.33 
Infant's sibling visiting allowed2 
Yes 75 94.94 
No 4 5.06 
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The survey instrument was distributed to 375 RNs who were working in the NICUs 
during the data collection period.  A total of 94 surveys were returned.  Of those 14 did not meet 
inclusion criteria (a registered nurse with at least two years of experience working in a NICU) 
and were excluded from the study.  This yielded 80 eligible surveys representing 21% of the total 
number of nurses the survey was sent to. 
 The majority of respondents were working FT (n=48; 60%), had a BSN (n=59, 83.54%), 
and were between the ages of 41-60 (n=49, 51.9%).  Over 41%, (n=33) had 20 years or more 
experience working in a NICU and 57.5%, (n=46) held a certification in NICU.  All respondents 
worked in a level III/IV NICU.  Single family rooms comprised 10% (n=8) of the working 
environment, 93.67% (n=74) have 24 hour visitation, and 94.94% (n=75) allowed sibling 
visitation. See Table A 
Knowledge. Respondents were asked eight questions concerning knowledge about 
individualized developmental care. All questions were factual. Possible answers were 
yes/no/unsure.  The majority of respondents knew what IDC was (n=63; 81.25%) while only 
51% (n=41) have heard of The Newborn Individualized Developmental Care and Assessment 
Program, with 30% (n=24) never having heard of NIDCAP.  IDC was a topic covered in 
orientation for only 16.25 %, while 54.4% (n=43) received a unit based in-service.   
Regarding length of stay 80.26% (n=61) felt IDC had an effect and 75.64% (n=59) stated 
IDC shortened length of stay (LOS) by decreasing days on mechanical ventilation. Respondents 
stated yes (n=52, 85.90%) that infants that receive IDC obtain full po feedings quicker than those 
that don’t and 69.33%, (n=52) responded yes that IDC intervention lead to improved behavioral 
outcomes at age two years.  
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Table B. Distribution of Responses to Knowledge Questions (n=80) 
Knowledge Questions Frequency Percent 
I know what individualized developmental care is1 
Yes 63 80.77 
No 2 2.56 
Unsure 13 16.67 
I have heard of The Newborn Individualized Developmental Care and Assessment Program 
Yes 41 51.25 
No 24 30.00 
Unsure 15 18.75 
Individualized developmental care was a topic covered in my NICU orientation at Northwell 
Yes 13 16.25 
No 52 65.00 
Unsure 15 18.75 
I received a unit based in-service on individualized developmental care to premature infants2 
Yes 43 54.43 
No 14 17.72 
Unsure 22 27.85 
Individualized developmental care interventions have no effect on length of stay3 
Yes 8 10.53 
No 61 80.26 
Unsure 7 9.21 
Individualized developmental care interventions shorten length of stay by decreasing days on 
mechanical ventilation1 Yes 59 75.64 
No 4 5.13 
Unsure 15 19.23 
Infants who receive individualized developmental care obtain full po feedings quicker than those 
who do not receive individualized developmental care1 
Yes 67 85.90 
No 1 1.28 
Unsure 10 12.82 
Individualized developmental care interventions lead to improve behavioral outcomes at age 2 
years4 Yes 52 69.33 
No 3 4.00 
Unsure 20 26.67 
              1n = 2 missing 
              2n = 1 missing 
              3n = 4 missing 
              4n = 5 missing 
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Attitude. Respondents were asked 12 questions related to attitude towards IDC.  Two 
questions-I provide IDC to my patients and my interventions are based on the behaviors and cues 
of the infant were answered exclusively most of the time and were not included in the final 
analysis.  Majority of respondents stated most of the time to all ten included attitude questions. I 
cluster my care (n=76, 97.44%), I encourage mothers to breast feed or pump breast for their 
infant (n=77, 98.72%), I update parents on their infant’s condition at each visit (n=77, 98.72%) 
and I encourage parents to ask questions (n=77, 98.72%) had the highest percentage of most of 
the time answers. 
Table C: Distribution of Responses to Attitude Questions (n=80) 
Attitude Questions Frequency Percent 
Individualized developmental care is not important for premature 
infants4 
Yes 10 12.66 
No 68 86.08 
Unsure 1 1.27 
Individualized developmental care has positive 
outcomes for infant's mother1 
Yes 74 96.10 
No 1 1.30 
Unsure 2 2.60 
Individualized developmental care has no 
positive outcomes for infant's father3 
Yes 10 13.16 
No 61 80.26 
Unsure 5 6.58 
I do not do any non-emergent care when infant is sleeping1 
Most of the time 38 49.35 
Some of the time 30 38.96 
Seldom 8 10.39 
Never 1 1.30 
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I cluster my care2 
Most of the time 76 97.44 
Some of the time 2 2.56 
I interact with the infant when they are awake1 
Most of the time 58 75.32 
Some of the time 19 24.68 
I stop an intervention if the infant shows signs of distress2 
Most of the time 62 79.49 
Some of the time 16 20.51 
I offer the parents the opportunity to do skin to skin at each visit 
based on the infant's condition3 
Most of the time 63 82.89 
Some of the time 12 15.79 
Seldom 1 1.32 
I encourage mothers to breast feed or pump breast milk for their 
infant2 
Most of the time 77 98.72 
Some of the time 1 1.28 
I update parents on their infant's condition at each visit2 
Most of the time 77 98.72 
Some of the time 1 1.28 
I encourage parents to ask questions2 
Most of the time 77 98.72 
Some of the time 1 1.28 
I have all the supplies I need to provide individualized 
developmental care2 
Most of the time 48 61.54 
Some of the time 28 35.90 
Seldom 2 2.56 
There is enough staff working  each day to allow me to implement 
individualized developmental care2 
Most of the time 38 48.72 
Some of the time 36 46.15 
Seldom 4 5.13 
1n = 3 missing 
2n = 2 missing 
3n = 4 missing 
4n = 1 missing 
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Perceived self-competency. There were ten questions on perceived self-competency. 
Respondents answered most of the time to all ten questions (79.49%-100%) with one of the highest 
percentage (n=74, 94.87%) being I include the parents and family in all aspects of the infants care 
according to their interest level. The lowest response was 79.49% (n=62) to I feel competent to 
answer questions from parents about their infant’s individualized developmental care. 
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Table D. Distribution of Responses to Competency Questions (n=80) 
Competency Questions Frequency Percent 
I feel competent in my ability to provide individualized developmental care3 
Most of the time 66 85.71 
Some of the time 11 14.29 
I include the parents and family in all aspects of the infant's care according to their level of 
interest2 
Most of the time 74 94.87 
Some of the time 4 5.13 
I include the parents and family in all aspects of the infant's care according to how the infant 
tolerates interventions provided4 
Most of the time 67 88.16 
Some of the time 9 11.84 
I feel competent to answer questions from parents regarding their infant's condition and 
prognosis2 
Most of the time 72 92.31 
Some of the time 6 7.69 
I feel competent to answer questions from parents about their infant's individualized 
developmental care2 
Most of the time 62 79.49 
Some of the time 13 16.67 
Seldom 2 2.56 
Never 1 1.28 
I am comfortable reading and interpreting infant's cues2 
Most of the time 75 96.15 
Some of the time 3 3.85 
I note any signs of distress before, during, and after a feeding3 
Most of the time 77 100.00 
I adjust the infant's feeding based on the infant's behavior before, during, and after the feeding3 
Most of the time 75 97.40 
Some of the time 1 1.30 
Seldom 1 1.30 
I dim the lights and keep the noise level low in the infant's environment3 
Most of the time 75 97.40 
Some of the time 2 2.60 
I provide individualized developmental care to my patients3 
Most of the time 68 88.31 
Some of the time 9 11.69 
My interventions are based on the behaviors and cues the infant displays2 
Most of the time 69 88.46 
Some of the time 9 11.54 
               2n = 2 missing, 3n = 3 missing, 4n = 4 missing 
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Association between knowledge, attitude, and competency 
Summary statistics for knowledge, competency and attitude (yes/no questions only) are 
presented below. 
 
 Table E: Summary Results of Knowledge, Attitude, and Perceived Self-competency 
 
Variable N Mean Std Dev Median 
Lower 
Quartile 
Upper 
Quartile Minimum Maximum 
Knowledge 
Competency 
Attitude 
80 
80 
80 
5.56 
41.96 
10.21 
2.06 
5.26 
2.35 
6.00 
43.00 
11.00 
4.00 
42.00 
9.00 
7.00 
44.00 
12.00 
0.00 
11.00 
0.00 
9.00 
44.00 
13.00 
 
There were significant moderate positive correlations between knowledge, attitude and 
perceived self-competency.  When adjusting for knowledge there was a significant correlation 
between attitude and competency (p=0.013).  However, after adjusting for attitude, there was no 
significant correlation between competency and knowledge (p = 0.0718).  
Table F: Correlations between Knowledge, Attitude, and Perceived Self-competency 
 
 Spearman 
Correlation  
p = Spearman 
Partial 
Correlation  
p = 
Attitude vs. Knowledge 0.373 0.0007 0.294 0.0084 
Attitude vs. Competency 0.359 0.0011 0.276 0.0139 
Competency vs. Knowledge 0.310 0.0051 0.204 0.0718 
 
Association between factors of interest and knowledge 
There was a significant association between knowledge and years of practice (rs = 0.271, 
p = 0.0149), IDC- received in service (p < 0.0001) and RNC-NIC certificate (p = 0.0284).  
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Specifically, increasing years of practice was associated with increasing knowledge, respondents 
that received an in service on IDC had greater knowledge than respondents that did not receive 
an in service on IDC or were unsure, and respondents with an RNC-NIC certification had greater 
knowledge than respondents without RNC-NIC certification. 
There were no significant associations between knowledge and highest level of education 
(p = 0.2306), age group (p = 0.1536), IDC in orientation (p = 0.0833) or other certificate (p = 
0.3145). 
In the multivariable model, knowledge was significantly associated with received an in- 
service on IDC (p < 0.0001), after adjusting for years of practice (p = 0.1371) and RNC-NIC 
certificate (p = 0.2966).  Specifically, respondents who received an in-service on IDC had 
significantly higher knowledge scores (mean 6.52) (95% CI: 6.03, 7.00) as compared to 
respondents who did not receive an in-service on IDC (mean 4.03) (95% CI: 3.33, 4.74) (Tukey-
Kramer adjusted, p < 0.0001) and respondents unsure if they received an in-service on IDC 
(mean 4.46) (95% CI: 3.57, 5.36) (Tukey-Kramer adjusted, p = 0.0004). The adjusted R2 of the 
model was 0.3847.  Meaning, 38.47% of the variability observed in knowledge was explained by 
received IDC in service. 
      IDC received in orientation and IDC received in-service are part of the knowledge domain 
score.  Therefore, the knowledge score was recalculated excluding these two variables so the 
relationship between knowledge and these variables could be assessed.  However, results were 
similar with or without the inclusion of these variables.  Therefore, the results presented here are 
using the total knowledge score (which includes these variables). 
Association between factors of interest and attitude 
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There were no significant associations between attitude and highest level of education (p = 
0.3586), age group (p = 0.8661), years of practice (p = 0.5204), IDC received in orientation (p = 
0.8909), IDC received in service (p =0.1016), RNC-NIC certificate (p = 0.2427) or other 
certificate (p = 0.6141).  
Association between factors of interest and competency 
There were no significant associations between competency and highest level of education (p 
= 0.5151), age group (p = 0.6701), years of practice (p = 0.1533), IDC received during 
orientation (p = 0.7767), IDC received in service (p = 0.5516), RNC-NIC certificate (p = 0.0912) 
or other certificate (p = 0.5081) 
Barriers and Facilitators 
Barriers. The table below displays barriers identified by the survey participants; namely, 
things that impede the implementation of individualized developmental care.  The most 
commonly identified barrier was the environment (57%) 
                                Table G: Summary of Barriers 
 
 
 
 
 
 
Facilitators. The table below displays facilitators identified by the survey participants; 
namely, things that helped implement individualized developmental care.  The most commonly 
identified facilitator was having a developmental care specialist in the NICU (83.75%). 
  
Barrier Frequency Percent 
Staff resistance 29 36.25 
Lack of administrative support 6 7.50 
Lack of supplies 31 38.75 
Inadequate staffing Care Specialist 35 43.75 
Environment 46 57.50 
Lack of education or training 35 43.75 
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 Table H: Summary of Facilitators 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Frequency Percent 
NIDCAP training 38 47.50 
Developmental Care Specialist in NICU 67 83.75 
Single patient rooms 16 20.00 
Administrative support  28 35.00 
Parent support classes 39 48.75 
Lactation consultant 44 55.00 
Baby care classes 39 48.75 
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Chapter Five-Discussion 
Introduction 
 This chapter presents an in-depth discussion of the results of the research study. It 
discusses each domain and association results presented in the previous chapter.  It also discusses 
limitations of the study, implication of the results of the study for policy and research, and final 
conclusions based on the results of the study.  
Knowledge 
Results showed that while 80% of respondents know what IDC is only 16.25% (n-13) 
had received information on IDC in orientation and only 54.43% (n-43) had received a unit 
based in service on IDC.  It was not unexpected that such a low number of respondents had IDC 
covered in their orientation since the largest group of nurses had over 20 years’ experience 
working in the NICU and IDC was not a standard component of orientation 20 years ago.  Since 
IDC has become a standard of care in the NICU over the past 20 years it was surprising that only 
54.43 % (n=43) had received an in-service on IDC.  
While the number of respondents who had either received IDC information in orientation 
or through a unit based in service was relatively low, between 70-80% responded that IDC had 
positive effects on length of stay, decreased days on mechanical ventilation, and time to obtain 
full po feedings.  Compared to the number of respondents who have received an in-service on 
IDC these results are high.  It may be that many neonatal nurses have obtained information on 
IDC and its benefits on their own such as through conferences or networking.   
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Attitude  
Results of the current study show that the majority of respondents have a positive attitude 
towards providing IDC to infants and their families and are implementing the principles of IDC 
even if they hadn’t received an in-service on IDC.  While only 54% of the respondents have 
received an in service on IDC the majority of respondents (75%-98.8%) reported implementing 
select interventions of IDC and that they are following many of the principles of IDC.  This may 
be related to the fact that most hospitals strive to provide family-centered care which is an 
important principle of IDC. 
In psychology attitude refers to a set of emotions, beliefs, and behaviors towards 
something-either a person, object, or event (Cherry & Gans, 2017; Sociology Guide, 2018).  
Many researchers believe that there are three different components that make up attitutes-1) 
Cognitive component-your thoughts and beliefs about the object, 2) Affective component-how 
the object, person, issue or event makes you feel, and 3) Behavioral component-how the attitude 
influences your behavior (Gable & Wolf, 2012).  These researchers believe that attitudes have an 
effect on our beliefs and behaviors and that measuring a person’s beliefs and/or behaviors will 
reflex the person’s attitude.  In Sociology many researchers believe that attitudes cause, reflect, 
and correlate substantially with behaviors (Schuman & Johnson, 1979). 
In reviewing the instrument and subsequent results what are referred to as attitudes is 
likely self-reporting of the respondents’ behaviors.  These behaviors, when developing the 
instrument, were viewed as a reflection of the respondents’ attitude thus the use of the term 
attitudes.  The positive responses to the behavior were measured as a more positive or strong 
attitude towards implementing IDC.  While some researchers would agree with this view based 
on the three different components of attitude others would not.  They would view that the 
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instrument measured only one component of attitude-behaviors, and not all the components of 
attitude, which would be necessary when measuring attitude.  
Perceived Self-competency. 
   Between 79.49%-100% of respondents stated most of the time to all ten questions. 
Including the parents and family in all aspect of the infants care according to their interest level 
received one of the highest results (n=74, 94.87%).  Such a high percentage shows that majority 
of nurse perceive that they are providing family centered care to their patients and families which 
is an important component of IDC.  I feel competent to answer questions from parents about 
their infant’s individualized developmental care received the lowest result (n=62, 79.49%).  This 
may be a reflection of the fact that only 54.43% have received an in-service on IDC and thus 
may not be confident in their ability to discuss or provide IDC to their patients.  
Associations   
There were significant moderate positive correlations between knowledge, attitude, and 
perceived self-competency.  Results showed a positive correlation between levels of knowledge 
and attitude, (p=0.0007), between knowledge and self-competency, (0.0051) and between 
attitude and self-competency, (0.0011).  
As there was a positive correlation between knowledge and perceived self-competency 
(p=0.0051) meaning those with higher knowledge had higher self-perceived competency this 
supported the hypothesis that increased knowledge of IDC amongst NICU nurses will have a 
positive effect on their perceived self-competency. 
There was also a significant correlation between attitude and competency (p=0.013) when 
adjusting for knowledge. This supported the hypothesis that a positive attitude towards IDC will 
have a positive effect on their perceived self-competency in implementing IDC. 
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Knowledge. Similar to the results of the current study which found a correlation between 
knowledge and years of practice (p=0.0149), several studies on knowledge and competency 
regarding pain management (McCaffrey and Robinson, 2000; Reiman and Gordon, 2007; Lui, 
So, & Fong, 2008) found that years of experience or practice was positively correlated to level of 
knowledge.  In studies by Lewthwaite, et al (2007), Mccaffrey and Robinson, (2002), and 
Reiman and Gordon (2007) a positive correlation between level of education and competency in 
pain management was also reported.  
Conversely in a study by  Lewthwaite et al (2007), of nurses’ knowledge and attitudes 
regarding pain management in hospitalized adults results showed that nurses with five years or 
less of professional experienced obtained higher knowledge scores than those with six to twenty-
five years’ experience (p<0.02).  Lewthaite et al. theorized that the higher scores of the nurses’ 
with less experience may be related to their more recent formal education.  Glajchen and 
Bookbinder (2001) in their national study of knowledge and perceived competency of home care 
nurses in pain management found no significant relationship between knowledge and years of 
practice or level of education. 
Three studies on nurses’ knowledge, attitudes, and practices regarding advance directives 
found that level of knowledge or  years of experience were positively associated with practices 
related to advance directives (Duke & Thompson, 2007; Jezewski, Brown, Wu, Meeker, Feng, & 
Bu, 2005; & Lipson, Hausman, Higgins, & Burant, 2004).  While all three studies found a 
positive relationship between knowledge or years of experience and advance directive practices 
Duke and Thompson and Jezewski et al found a positive correlation between level of education 
and advance directives but Lipton et al (2004) did not. 
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The longer a nurse works in the NICU the more opportunity there may be to increase 
knowledge both through experience and education.  A positive correlation was also found in the 
current study between knowledge and having RNC-NIC certification (p=0.0284).  Nurses that 
obtain their NICU certification need to have an increased knowledge level to pass the exam and 
are financially rewarded by the health system.  Therefore, nurses that obtain their certification 
may be more motivated to increase their knowledge first to obtain the certification and then to 
maintain it. 
Having received an in-service may lead to increased knowledge as the nurses are given 
information regarding IDC and it’s benefit to their patients’ and their families.  Knowledge of 
positive outcomes may motivate nurses to seek out further information and knowledge.  
  Attitude. In a cross-sectional fourteen center study conducted in Belgian hospitals of 
knowledge and attitudes of nurses’ on pressure ulcer prevention by Demarre, Vanderwee, 
DeFloor, Verhaeghe, Schoonhoven, & Beeckman, (2011) results obtained were similar to the 
results of the current study which found a positive correlation between attitude and competency 
(p=0.0011).  In their study, Demaree et al (2011) found that attitudes were significantly 
correlated with ulcer prevention practices (p<0.001).  Similarly, in a study by Mellor, Chew, and 
Greenhill (2007), on nurses’ attitudes and knowledge toward elderly people and gerontic care 
found a positive correlation between attitude and higher scores on the Palmore’s Fact of Aging 
Quiz (PFAQ) indicating a correlation between attitude and learning and knowledge (r=0.596, 
p<0.001).  In a study on nurses’ tobacco-related knowledge, attitudes, and practices in four major 
cities in China, by Chen, Sarna, Wong, and Lam (2007) found that nurses who had received 
smoking-cessation counseling education (p<0.001) had more positive attitudes and engaged in 
smoking-cessation intervention more frequently than those that had not received education.   
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 Having a positive attitude towards IDC may lead nurse to seek out information regarding 
IDC which in turn may lead to increased knowledge which was also shown to have a positive 
correlation with perceived self-competency.   
Competency. In the current study nurses that have increased knowledge of how to 
implement IDC viewed themselves as being more competent (0.0051).  These results are 
consistent with other studies done on nurses’ knowledge, attitudes, and competency.  In their 
study of knowledge and perceived competency of home care nurses and pain management 
Glajchen and Bookbinder (2001) found a statistically significant association between knowledge 
and perceived self-competency( p=0.0001).  Reiman and Gordon (2007) found that knowledge of 
pain management guidelines was positively associated with competency and effective 
application in nursing practice of pain management interventions.  
   However, in the current study, after adjusting for attitude, there was no significant 
correlation between competency and knowledge (p = 0.0718).  This may be that nurses with a 
positive attitude seek out more education which may lead to an increase in perceived self-
competency thus leading to attitude having a greater effect than knowledge on perceived self-
competency.  
Barriers and Facilitators.  
Barriers. The most commonly identified barrier was the environment (n=46, 57%).  As 
many IDC interventions performed depend on altering the environment-dimming lights, 
decreasing noise, privacy, sleeping accommodations, skin to skin, inability to provide these 
interventions related to the environment is a common complaint of nurses regarding 
implementing IDC (Hendricks-Munoz & Prendergast 2007; Suhonen, Valimaki, & Leino-
Kilpi,2009).  Some of the environmental barriers can be remedied fairly easily and include 
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installing light dimmer switches, using privacy screens, and purchasing skin to skin chairs.  
Other environmental barriers are not as easily remedied.  Providing private rooms or even more 
room for each infant can be costly and approval is usually needed from Administration for such 
major improvements.   
Inadequate staff (n=35, 43%) and lack of education or training (n=35, 43%) were the next 
most commonly stated barriers.  Properly implementing IDC requires care to be individualized 
for each patient and their family.  This requires education and training for all nurses and staff 
involved in the care provide in the NICU.  This can be time consuming and require more staffing 
to be properly implemented.  More staffing leads to increased costs for the NICU that 
Administration may not be willing to spend.  Despite studies showing that properly implemented 
IDC leads to overall decreased costs in the NICU (Als et al., 1994; Als et al., 2003: Altimier et 
al., 2004; Brown & Heermann, 1997; Fleisher et al, 1995; McAnulty et at, 2009; Özdemir & 
Tüfekci, 2013), these savings are sometimes hard to quantify.  Many Administrations are 
unwilling to invest the needed funds now for increasing staffing that will lead to decreased 
overall costs months or years late.  Lack of administrative support was the least reported barrier 
(n=6, 7.5%).   
Facilitators. The most commonly identified facilitator was having a developmental care 
specialist in the NICU (86%).  Studies have shown that NICUs that have designated 
developmental care specialists in the NICU better implement IDC than those that don’t (Lawhon 
& Hedlund, 2008; Montirosso Tronick, & Borgatti, 2012).  The Developmental Care specialist is 
able to educate and support the staff in regards to implementing IDC.  Having a lactation 
consultant (n=44, 55%), offering baby care classes (n=39. 48.75%), and parent support classes 
(n=39, 48.75%) were the next most frequently stated facilitators.  A large part of successfully 
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implementing IDC depends on successfully involving the infants’ parents and family in 
implementing IDC.  Lactation consultants are instrumental in educating and assisting families 
with breast feeding and performing skin to skin.  Offering baby care classes and parent support 
groups will help with implementing IDC by supporting parents and families in how to provide 
developmentally sound care to their infants’ and allow parents to receive support both from the 
staff and other families.   Single patient rooms (n=16, 20%) were the least stated facilitators 
which contradicts the fact that the environment was the most common barrier chosen.  Many 
respondents may view the environment as a barrier but they may not believe that single patient 
rooms are the most important environmental change needed to facilitate implementing IDC.  
Limitations 
There were several limitations to this study and therefore results should be viewed with 
caution.  Data was obtained from a convenience sample of NICU nurses working at a large 
suburban health system in the North East.  The principle investigator is employed in this system 
as a NICU nurse educator and this role may have introduced bias into the study.  These biases 
include social desirability in which respondents provided responses that they felt the principal 
investigator (PI) anticipated and may have also increased the response rate.  As the survey was a 
self-reporting survey some respondents may have provided more professionally desirable 
answers than what they actual practice.  
Of the eight NICUs within the health system five were level III/IV and three were Level I 
or II.  The Level III/IV NICUs are larger than the Level I or II and have larger nursing staffs. 
This led to a larger potential participant pool being from Level III/IV NICUs.  All results 
obtained were from participants working in Level III/IV NICUs.  This makes it difficult to apply 
results to nurses working in Level I and II NICUs.  Surveys were sent to all nurses working in a 
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NICU at the health system but none of the nurses working in a Level I or II NICU responded. 
This may be due to the fact that those NICUs were smaller with less potential participants.  The 
results obtained also cannot be generalizable to all NICUs but only to those in the health system.  
  Another limitation is with the psychometric properties of the survey developed for this 
research study.  The survey was developed for the research study and has not been used before.  
Initial reliability and validity were established by use of literature review, expert input, and a 
pilot study (n=12) but more extensive testing will be needed to determine reliability and validity. 
Repeated use with other NICUs outside of the health system would help establish reliability and 
consistency and strength the survey’s results. 
 Despite these limitations the study does provide valuable information regarding nurses’ 
knowledge, attitudes, and perceived self-competency regarding individualized developmental 
care in the NICU.  Nurses’ knowledge, attitudes, and perceived self-competency regarding 
individualized developmental care in the NICU has not been previously researched.  Knowing 
how nurses level of knowledge and attitude effects their perceived self-competency may help 
nurses and administrators decide how to best allocate resources for implementing IDC in the 
NICU.  Also, nurses that read the results of this study that want to increase their ability to 
provide IDC to infants and their families may decide that increasing their knowledge through 
education and training is the best way to improve and successfully implement ICD in the NICU.  
They may also decide that developing a positive attitude towards IDC will help them to 
successfully transition from providing conventional care in the NICU to providing IDC in the 
NICU. 
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Implications for Policy 
 A goal of Healthy People 2020 (2017) is to improve the health and well-being of women, 
children and families.  To this end Healthy People 2020 has set several goals including the 
objective to reduce the rate of infant mortality and morbidity.  The American Nurses Association 
(ANA) and National Association of Neonatal Nurses (NANN) together developed and published 
Neonatal Nursing: Scope and Standards of Practice (2013) which has become the standard of 
care and guides neonatal nurses in their practice. Several underlying assumptions of neonatal 
nursing guided the development of the scope and standards of practice including (p. 4-5):  
1. The standards focus primarily on the process of providing nursing care to  
newborn/infants and their families 
2. The healthcare facility has the responsibility to provide a sufficient number of 
qualified nurses to deliver safe and effective neonatal nursing care 
3. Nursing care is individualized to meet the unique needs of each newborn/infant 
and family 
4. The nurse considers and respects the family’s goals and preferences when 
developing and implementing a plan of care 
5. The nurse respects culture and diversity in all aspects of newborn/infant and 
family care and administers nursing care accordingly 
6. The nurse provides information to the family so informed decisions can be made 
regarding the care to the newborn/infant and family 
7. The nurse works in coordination and collaboration with other healthcare providers 
to ender care to the newborn/infant and family 
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8. The nurse strives to provide the highest quality of care while utilizing available 
resources 
9. The nurse strives to promote optimal outcomes within the confines of practice 
standards 
10. The family is the integral unit for care 
The Neonatal Nursing Scope and Practice (2013)e states specifically regarding 
developmental care that “the neonatal registered nurse provides a therapeutic environment that 
utilizes evidence-based practices favoring optimal developmental outcomes and supporting 
physiological stability” (2103, p.7).  The ultimate goal is to promote positive outcomes by 
supporting the infants’ development, which will enhance the infant’s neurodevelopmental 
outcomes and growth. The nurse must utilize knowledge regarding the relationship between the 
environment and the infant’s behavioral cues.  Care should be based on the infant’s wake-sleep 
cycle and circadian rhythms and should provide appropriate sensory experiences and promote 
homeostasis.  The scope of practice also includes that the neonatal nurse strives to provide a 
nurturing environment for the infant by eliminating or reducing the negative iatrogenic effects of 
the NICU, that the family is recognized as an integral part of providing care to the infant, and 
that the nurse must partner with the family and the interdisciplinary healthcare team in providing 
care to the infant and their family. 
 Neonatal nurses need the knowledge and tools necessary to provide care based on the 
above standards from ANA and NANN and stated goals of Healthy People 2020.  Education is 
needed to provide nurses with the necessary knowledge needed to promote improved outcomes 
for infants and their families as neonatal nursing is not a major focus in nursing schools.  
Providing information on developmental care techniques in orientation is one way to provide that 
INDIVIDUALIZED DEVELOPMENTAL CARE                                                                      61 
 
information to newly hired nurses.  Unit based in-services are also needed to reinforce the 
techniques taught and to educate staff that is presently working in the NICU.  There was a 
significant moderate positive correlation between knowledge, attitude, and perceived self-
competency in the survey supporting the idea that increasing knowledge will have a positive 
effect on attitude and perceived self- competency which may lead to improved implementation 
of IDC and increased positive outcomes for infant’s and their families. 
One way to increase knowledge is to provide education to nurses on IDC.  To improve 
education to neonatal nurses it is necessary to have someone who is knowledgeable in IDC to 
provide the in-services.  This could be a person who is NIDCAP trained or has received 
specialized training and/or education in IDC.  Attending training or conferences to obtain 
advanced specialized knowledge in IDC will require funding which will cost the hospital money.  
At a time when many hospitals are trying to cut spending being willing to spend money on extra 
training or to hire a Developmental Care Specialist may not seem in the best financial interest of 
the hospital.  Studies (Als et al., 1994; Als et al., 2003: Altimier et al., 2004; Brown & 
Heermann, 1997; Fleisher et al, 1995; McAnulty et at, 2009; Özdemir & Tüfekci, 2013) have 
shown that IDC leads to decreased length of stay, which translates into lower hospital costs.  It 
may also lead to improved neurodevelopmental outcomes for infants in the NICU, which may 
lead to decreased outpatient and re-admission hospital costs and improved benefits for society as 
a whole.  While spending funds now may seem financially unwise the benefits of decreased 
hospital costs in the future may outweigh the cost of training now. 
Encouraging and supporting nurses to become certified in high risk neonatal care is 
important as there was a significant association between having obtained RNC-NIC certification 
and knowledge (p=0.0284).  Developing and providing certification classes is one way to support 
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and encourage nurses to obtain their certification.  Providing recognition and financial incentives 
for having obtained certification may also be helpful in increasing the number of neonatal nurses 
that obtain their RNC-NIC certification 
 Having a positive attitude towards IDC was positively associated with perceived self-
competency (p=0.0139).  Neonatal nurses need to have a positive attitude towards IDC since it is 
one of the standards of neonatal nursing.  Being aware of the positive benefits both short and 
long term, for infants and their families may lead to a more positive attitude towards IDC.  When 
someone has a positive attitude towards something they may be more willing to put more time 
and energy into it than someone who doesn’t.  The more time and energy put towards providing 
IDC and gaining more knowledge of IDC techniques may lead to increased perceived self-
competency in providing IDC. 
Implications for Research 
 Although IDC is a well-established intervention there have been few studies exploring 
the nurses’ perspective of IDC.  The instrument developed for this pilot study needs further 
testing for reliability and validity.  The sample in this study were nurses in Level III/IV NICUs. 
Additional studies should be conducted examining the knowledge, attitude, and perceived self-
competency of nurses practicing in Level I & II nurseries to determine if there are any 
differences based on Level of NICU the nurse is working in.  Observational studies of neonatal 
nurses comparing their perception of how they implement IDC and what is actually observed are 
needed to validate if nurses’ perceived self-competency is the same care they actually provide.  
A national survey of NICU nurse knowledge, attitudes, and perceived self-competency should be 
conducted to discover if there are any differences based on location, level, or size of NICU.  A 
national survey may help to identify any differences that could be addressed so that no matter 
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where in the US or what level of NICU a premature infant is receiving care they will receive the 
same high level of IDC. 
 Research is also needed to determine what level of knowledge is needed to provide high 
quality IDC in the NICU.  No studies have been done comparing the quality of IDC provided 
based on different levels of education provided such as: receiving a one hour unit based in-
service, completing an online module, participating in a four hour work shop, or formal NIDCAP 
training.  Knowing what level of education is needed to provide high quality IDC may assist 
NICU Educators and Administrations in knowing where to allocate resources for education on 
IDC. 
 Qualitative studies on NICU nurses experiences with IDC are needed.  There have been 
no studies to this point done on how NICU nurses view IDC and very few studies on their 
opinions of the benefits of IDC.  Knowing how NICU nurses view IDC may lead to improved 
methods of providing education on IDC and actually implementing IDC. 
Conclusions 
 This study showed that there is a positive correlation between nurses’ knowledge, 
attitudes, and perceived self-competency regarding individualized developmental care in the 
neonatal intensive care unit.  It further showed that there was an association between attitude and 
competency when adjusting for knowledge, however when adjusting for attitude there was no 
correlation between knowledge and competency.  Results also showed that the majority of 
respondents had a positive attitude towards IDC and believed they were competent most of the 
time in providing IDC while only 55.43% (n=43) received an in-service on IDC and only 
16.25% (n=13) received information on IDC in orientation.  Due to the positive correlation 
between knowledge, attitudes, and perceived self-competency improving education and 
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knowledge on IDC may lead to improved attitude and competency in NICU nurses.  These 
improvements may lead to improved positive outcomes for infants admitted to the NICU and 
their families including behavioral and neurodevelopmental outcomes. 
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Appendix A-Als Synactive Theory of newborn behavioral development (Als, 1982) 
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Appendix B-NIDCAP Behavioral Observation Sheet (Als, 2009)  
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Appendix C-Literature search- Data Bases and Key Terms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Time 
frame 
1982-
2015 
Key Words or MESH 
Terms 
CINHAL PubMed/ 
Medline 
Science 
Direct 
PSYCINFO  
 Individualized 
Developmental Care 
54 99 49 44  
 Newborn Individualized 
Developmental  Care 
31 56 19 28  
 Newborn Individualized 
Developmental  Care and 
Assessment 
31 54 21 28  
 NIDCAP 48 102 21 40  
Total 735 164 311 110 140  
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Appendix D-Inclusion/Exclusion Criteria 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Inclusion Criteria Exclusion Criteria 
 
• 1982-2015 
 
• Unpublished dissertation 
 
• English 
 
• Commentary/Editorial 
 
• Newborn IDC 
 
• Case studies 
 
• Newborn to child 
 
• Early Intervention 
 
• Peer reviewed journals 
 
• Hospital Design only 
 
 • Training  
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Appendix E- PRISMA 2009 Flow Diagram (PRISMA diagram, 2009) 
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(n =153) 
Early interventions-2 
Non-published Dissertation-1 
No outcomes-43 
Commentary-24 
Case study-2 
Concept analysis-1 
Hospital Design-7 
Not IDC-4 
Training only-6 
Staff perception-3 
FCC-5 
Other-31 
Not IDC-4 
 
Full-text articles assessed 
for eligibility  
(n =37) 
Full-text articles 
excluded, with reasons  
(n = 7)  
Same study-2  
Sleep only-2 
To old-3 
 
 
Studies included in 
quantitative synthesis 
(meta-analysis)  
(n =28) 
2=systematic reviews 
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Appendix F--Critical Analysis 
     Author             Study                               Method             Sample        Findings                     Weaknesses Implication 
for 
Dissertation 
Short-term Outcomes, N=18   
Als et al., 
1994 
Individualized 
Developmental Care 
for the Very Low-
Birth –Weight 
Preterm Infant 
Randomized 
Controlled 
Trial 
38 infants 
born less 
than 30 
gestation 
and 
weighing 
less than 
1250 GM 
with no 
congenital 
anomalies 
Decreased days on 
mech. Vent and O2, 
decreased IVH, 
pneumothorax, 
severe BPD, LOS 
and hospital costs. 
IG had increased 
daily weight gain 
and discharged home 
at younger 
gestational age.  
Small sample, 
Nurses in 
Intervention 
group vol. and 
may be more 
motivated to 
learn, Effects 
of early 
intervention 
up to 9 months 
of age 
Positive Short 
term outcomes 
Als et al., 
2003 
A three-Center, 
Randomized, 
Controlled Trial of 
Individualized 
Developmental Care 
for Very Low Birth 
Weight Preterm 
Infants: Medical, 
Neurodevelopmental, 
Parenting, and 
Caregiving Effects 
Randomized 
Controlled 
Trial 
92 infants 
born less 
than 28 
weeks 
gestational 
age 
weighing 
less than 
1250 GM 
Intervention group 
had fewer days of 
parental feedings, 
increased daily 
weight gain, 
decreased LOS, 
decreased incidence 
of NEC and better 
growth at 2 weeks 
post discharge.  
Differences in 
demographics 
and treatment 
between 3 
units. 
Positive  Short 
term outcome, 
1st multi-
centered, 
increases 
generalization 
Als et al., 
2011 
Is the Newborn 
Individualized 
Developmental Care 
and Assessment 
Program (NIDCAP) 
effective for preterm 
infants with 
intrauterine growth 
restriction? 
Randomized 
Controlled 
Trial 
30 IUGR 
infants born 
28-33 
gestational 
age 
Intervention group 
had improved 
performance in 
autonomic, motor 
and self-regulation 
systems, improved 
motility. Improved 
EEG. At 9 months 
CA Dc group had 
better mental 
performance 
Small sample, 
short staffing, 
Positive 
outcomes for 
IUGR infants-
same as AGA 
premies 
Altimier et 
al., 2004 
Developmental Care: 
Changing the ICU 
Physically and 
Behaviorally to 
Promote Patient 
Outcomes and 
Contain Costs 
Pre/post 
intervention 
852 infants-
419 pre and 
433 post -
intervention 
Decreased ROP, 
Decreased severe 
IVH, Decreased 
Days on mech, vent, 
decreased LOS and 
decreased overall 
costs 
One hospital,  Positive 
effects of 
environmental 
changes 
Bertelle et 
al., 2005 
Sleep pf preterm 
neonates under 
developmental care or 
regular environmental 
conditions 
Prospective 
cross-over 
study 
33 preterm 
neonates 
Increased duration of 
quiet and active 
sleep in infants 
receiving DC. 
Decrease in the 
number of apneas 
longer than 15 sec in 
DC group 
Small sample, 
one unit, 
Short period of 
study-only one 
pre/post  
Positive 
effects of IDC 
on sleep 
Bredemeyer 
et al., 2007 
Implementation ad 
Evaluation on an 
Individualized 
Developmental Care 
Program in a Neonatal 
Intensive Care Unit 
Pre/post 
intervention 
39  infants 
born less than 
32 weeks in 
pre  
49 infants 
born less than 
32 weeks in 
post  
No difference in 
outcomes or parental 
levels of anxiety 
between groups. 
RN’s not 
NIDCAP 
trained, short 
duration to 
introduce. Not 
blinded 
No difference 
in parental 
anxiety with 
IDC 
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Author 
 
Study 
 
Method 
 
Sample 
 
Findings 
 
Weaknesses 
 
Implications 
for 
Dissertation 
 
Brown and 
Heermann, 
1997 
The Effect of 
Developmental Care 
on Preterm Infant 
Outcome 
Retrospective 
Comparative 
Design 
Pre-infants 
born 1991-
93, wt. less 
than 
1500Gm, no 
congenital 
anomalies, 
born in the 
hospital and 
discharged 
home. Post-
infants born 
in 1993 
meeting 
above 
criteria 
N=50 25 in 
each group 
Decreased severe 
IVH, decrease days 
of mech vent. 
Decreased LOS and 
increased daily 
weight gain in  post 
intervention group 
Small sample 
in each group, 
RN’s not fully 
trained in 
NDICAP at 
start of study, 
Use of chart 
data only-
accuracy of 
data charted 
Positive 
outcomes-
Decreased 
LOS, mech. 
Vent and 
increased 
daily weight 
gain. 
Chen et al., 
2013 
The Effect of In-
Hospital 
developmental care on 
neonatal morbidity, 
growth and 
development of 
preterm Taiwanese 
infants: A 
Randomized 
Controlled Trail 
Randomized 
Controlled 
Trail 
178 Infants 
weighing 
less than 
1500 Gm in 
3 hospitals 
in Taiwan 
Decreased rate of  
stage II-III ROP, 
decreased feeding 
desaturations and 
increased daily 
weight gain in  
intervention groups 
No difference in 
neurobehavioral 
performance 
Usual care 
program based 
on Synactive 
theory same as 
IDC. 
Positive short 
term 
outcomes, 
Fleisher et 
al., 1995 
Individualized 
Developmental Care 
for Very –Low-Birth-
Weight Premature 
Infants 
Randomized 
Control Trial 
40 preterm 
infants 
weighing 
less than 
1250 Gms 
Decreased days on 
mech. Vent., cpap, 
reached full po feeds 
earlier, decreases 
LOS and costs for 
intervention group 
Not all nurses 
trained in 
IDC-cross 
contamination 
Positive short 
term outcomes 
Goldstein & 
Makhoul, 
2008 
Neurobehavioral 
assessment of skin-to-
skin effects on 
reaction to pain in 
preterm infants: a 
randomized, 
controlled within 
subjects trail 
randomized, 
controlled 
within 
subjects trail 
30 mother-
infant dyads, 
infant’s 
gestational 
age between 
28-34 
weeks. 
Intervention group 
had decreased in 
motor 
disorganization and 
increased attention 
span during blood 
test. 
Small sample, 
one unit 
Positive 
effects on pain 
Kardas et 
al., 2013 
The Effect of 
Individualized 
Developmental Care 
practices on the 
Growth and 
Hospitalization 
Duration of 
Premature: Mother’s 
Scent and Flexion 
Position 
Randomized 
Control Trail 
97 infants 
born < 37 
wks. 
Weighing > 
1000GMs, 
stable within 
24 hrs. of 
birth and 
breast 
feeding. 
Divided in 3 
groups-
mothers 
Mother’s scent 
increased weight & 
length at discharge, 
Scent and flexion 
group had decreased 
LOS  
Use of Okie 
Doll-no stat 
info on 
effectiveness 
Positive 
outcome, large 
sample 
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scent, 
flexion, 
control 
 
 
 
Author 
 
 
Study 
 
 
Method 
 
 
Sample  
 
 
Findings 
 
 
Weaknesses 
 
 
Implications 
for 
Dissertation 
Kleberg et 
al., 2008 
Lower Stress 
Responses After 
Newborn 
Individualized 
Developmental Care 
and Assessment 
Program Care Suring 
Eye Screening 
Examinations for 
Retinopathy of 
Prematurity: A 
Randomized Study 
Randomized 
control study 
68 infants 
born less 
than 32 
weeks 
gestation at 
2 hospitals-
England, 
Sweden 
NIDCAP group had 
reduced stress 
indicated by faster 
decrease in salivary 
cortisol after exam.  
One specific 
procedure,  
Positive 
effects on pain 
Maguire et 
al., 2009 
Effects of 
individualized 
Developmental Care 
in a Randomized Trial 
of Preterm Infants < 
32 Weeks 
Randomized 
controlled 
trail 
164 infants 
born < 32 
weeks 
gestation 
No difference in 
LOS. Respiratory 
support or growth 
noted 
Shorter 
hospital stay-
transfer to 
regional 
hospital, 2 
hospitals-care 
differences 
may have been 
present 
Large sample 
size, No 
Difference in 
IDC 
McAnulty, 
et al., 2009 
Individualized 
developmental care 
for a large sample of 
very preterm intends: 
Health, neurobehavior 
and neurophysiology 
Randomized 
controlled 
trial 
107 preterm 
infants born 
less than 27 
weeks 
gestation 
and 
weighing 
less than 
1250Gms 
Intervention group –
received DC had 
decreased days on 
mechanical 
ventilation and 
supplemental O2, 
less pneumothorax, 
and decreased 
incidence of BPD, 
decreased severity 
and incidence of 
IVH, decreased LOS 
and increased daily 
weigh. At 2 week 
corrected age DC 
had better 
neurobehavioral and 
neurophysiological 
outcomes 
Same staff for 
both groups. 
Cross 
contamination 
Improved 
short term 
outcomes  
Montirosso 
et al., 2012 
Level of NICU quality 
of Developmental 
Care and 
Neurobehavioral 
Performance in Very 
Preterm Infants 
Comparative 
survey 
178 infant 
born < 29 
weeks 
gestation 
and/or birth 
weight of < 
1500 GM 
from 25 
NICUs 
Infants from NICUs 
with higher level of 
DC had higher 
attention and 
regulation, less 
irritability and 
hypotonicity, lower 
stress scores 
NICUs 
volunteered –
not 
representative 
of all NICUs, 
Self-reporting 
tool-bias may 
be present.  
Positive 
outcomes in 
units with 
higher level of 
IDC 
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Weaknesses Implications 
for 
Dissertation 
 
Long-term Outcomes, N=10   
Kiechl-
Kohlenforfer 
et al., 2015 
Effect of 
Developmental Care 
for Very Premature 
Infants on 
Neurodevelopmental 
Outcomes at 2 Years 
of Age 
Pre-Post 
intervention 
458 infants 
born less 
than 32 
weeks 
Less 
Psychomotor 
delays at 2 
years of age in 
developmental 
care group 
compares to 
control group 
6 years between pre 
and post phases many 
improvement in 
Medical care made 
Positive long 
term 
outcomes 
Large 
sample size 
Kleberg et 
al.,2000 
Developmental 
outcome, child 
behavior and 
mother-child 
interaction at 3 years 
of age following 
Newborn 
Individualized 
Developmental Care 
and intervention 
Program (NIDCAP) 
Quasi-
experimental 
42 preterm 
infants born 
weighing 
<1500 Gms. 
Positive long 
term effects of 
NIDCAP on 
child behavior 
and mother –
child 
interaction 
better 
communication 
score, increased 
parental quality 
and amount of 
physical 
contact, 
increased 
parental 
amount of 
visual contact 
and increased 
child motoric 
competence 
and quality in 
DC 
intervention 
group 
Small sample size, 
not blinded, Post 
intervention group 
received steroids and 
surfactant 
Positive 
outcomes 
Kleberg et 
al., 2002 
Indications of 
improved cognitive 
development at one 
year of age among 
infants born very 
prematurely who 
received care based 
on the Newborn 
Individualized 
Developmental Care 
and Assessment 
Program(NIDCAP) 
Randomized 
controlled 
trail 
20 infants 
born less 
than 32 
weeks 
gestation 
Higher Mental 
Developmental 
Index number 
(better 
cognitive 
development) 
in DC 
intervention 
group. No 
difference in  
Psychomotor 
Developmental 
Index number 
between groups 
Small sample, 
Contamination of 
control group by 
NIDCAP trained 
nurse, 
Control group nurses 
expressed concern 
over not offering 
IDC-study ended 
early. 
Nurses 
opinion of 
IDC 
MaGuire et 
al., 2009 
Follow-up  
Outcomes at 1 and 2 
Years of Infants 
Born Less than 32 
Weeks After 
Newborn 
Individualized 
Developmental Care 
Randomized 
controlled 
trial 
168 infants 
born less 
than 32 
weeks 
gestation 
No difference 
between 
intervention 
and control 
group.  DC did 
not improve 
neurologic and 
developmental 
outcomes. 
Possible 
contamination of 
control group since 
both treated in same 
unit by same nurse, 
Many infants 
transferred back to 
regional hospital 
No effects of 
IDC 
Large 
sample size 
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and Assessment 
Program 
 
 
 
 
Author 
 
Study 
 
Method  
 
Sample 
 
Findings 
 
Weaknesses 
 
Implications 
for 
Dissertation 
McAnulty et 
al., 2012 
School Age Effects 
of the Newborn 
Individualized 
Developmental Care 
and Assessment 
Program for 
Medically Low-Risk 
Preterm Infants: 
Preliminary Findings 
Randomized 
controlled 
trail 
23 former 
29-33 week 
premies at 
age 8yrs 
Intervention 
group 
performed 
better on 
planning, 
decision-
making, 
executive 
function, and 
visual pairing 
as tested by 
KABC-II 
Composite 
Index test. 
Intervention 
group had 
better 
simultaneous 
processing and 
complex 
planning and 
memory. 
Small sample, 
Children that returned 
for follow-up were 
more compromised at 
birth and sicker now. 
Positive 
outcomes 
Peters et al., 
2009 
Improvement of 
Short-and Long-
Term Outcomes for 
Very Low Birth 
Weight Infants: 
Edmonton NIDCAP 
Trial 
Clustered 
randomized 
controlled 
trial 
120 preterm 
infants born 
< 32 weeks 
gestation 
and 
weighing 
500-
1250Gms 
Intervention 
group had 
decrease LOS, 
decreased 
incidence of 
CLD. ST 18 
months follow-
up- 
Intervention 
group had 
lower incidence 
of overall 
disability, 
specifically 
lower moderate 
mental delays, 
lower visual 
impairment , 
and 
sensorineural 
hearing loss 
 
 Positive 
outcomes 
Ullenhag et 
al., 2009 
Motor performance 
in very preterm 
infants before and 
after implementation 
of the newborn 
individualized 
developmental care 
and assessment 
Retrospective, 
descriptive 
and 
comparative 
design 
126 infants 
born less 
than 32 
weeks 
gestation in 
one NICU 
and 
Intervention 
group had 
higher level of 
motor 
development in 
arms and legs, 
and trunk and 
had fewer 
Medical advances 
between pre and post 
groups-esp. steroid 
and 
surfactant.HFOV,care 
at home until 4 
months old unknown-
Positive 
motor 
development 
 
 
 
 
 
INDIVIDUALIZED DEVELOPMENTAL CARE                                                                      75 
 
programme in a 
neonatal intensive 
care unit 
discharged 
home 
deviations in 
head, legs and 
feet at 4 months 
CA 
differences not 
known 
 
 
 
 
 
 
 
 
 
 
Author 
 
Study 
 
Method 
 
Sample 
 
Findings 
 
Weaknesses 
 
 
Implications 
for 
Dissertation 
Van der Pal 
et al., 2008 
Health-related 
quality of life of 
very preterm infants 
at 1 year of age after 
two developmental 
care-based 
interventions 
Randomized 
controlled 
study 
264 Infants 
born less 
than 32 
weeks 
gestation in 
one of 2 
Dutch 
NICUs 
No difference 
at one year of 
age between 
control group 
(basic DC) and 
experimental 
group (Full 
NIDCAP) on 
Health Related 
QOL survey by 
parents. 
Parental reporting of 
infant’s Health 
related QOL.  
Large 
sample no 
difference 
Vander Pal 
et al., 2008 
Parental Stress and 
Child Behavior and 
Temperament in the 
First Year After the 
Newborn 
Individualized 
Developmental Care 
and Assessment 
Program 
Randomized 
Controlled 
trial 
128 infants 
born less 
than 32 
weeks 
gestation in 
1 of 2 
NICUs in 
Netherlands 
No significant 
difference in 
parental stress 
levels or infant 
temperament 
noted between 
groups.  
Intervention 
group had more 
social 
relatedness 
behaviors at 1 
yr. of age than 
control group 
Short duration in 
study-36 days mean, 
transfer back to 
regional hospital, 
Parental self-
reporting of infant 
behavior 
Large 
sample. 
Improved 
social 
readiness at 
1 yrs.-long 
term 
outcome 
Wielenga et 
al., 2009  
Development and 
growth in very 
preterm infants in 
relation to NIDCAP 
in a Dutch NICU: 
Two years of follow-
up 
Prospective, 
phase-lag 
cohort study 
49 Infants 
born before 
30 weeks 
gestational 
age at one 
hospital in 
Netherlands. 
24  in 
conventional 
care group, 
25 in 
NIDCAP 
Bayler scales of 
infant 
development 
(BSID-II) at 24 
months CA-no 
differences 
noted on test 
results. No 
difference seen 
in other 
developmental 
outcomes, or 
growth 
parameters. 
Non randomized 
study, 
NBAS instrument 
(Tests autonomic and 
motor abilities) no 
other studies to 
compare to. 
Instruments not testes 
well 
No 
differences 
noted 
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Author(s) 
and year 
1.  
Aim and 
objective
s 
2. 
 Research 
question 
3. 
Variables 
stated 
4. 
Variables 
clear 
5. 
Design 
6. 
Method 
appropria
te 
7. 
Instrum
ents 
tested 
8. 
Sample 
describe
d 
9. 
Error 
10. 
Ethics 
11. 
Pilote
d 
12. 
Analysis 
adequate 
13. 
Result
s 
clear 
14. 
R/t 
hypothesi
s 
15. 
Limitatio
ns 
16. 
Conclusio
ns 
17. 
Generaliz
e 
18. 
Implicati
ons 
19. 
Conflic
t 
20. 
Accessib
le 
data 
1 Als et al., 
1994 
X  X X X X  X X   X X X X X  X  X 
2 Als et al., 
2003 
X  X X X X  X  X  X X X X X X X  X 
3 Als et al., 
2011 
X  X X X X  X  X  X X X X X  X X X 
4 Altimier et 
al. 2004 
X   X X X  X    X X X X X  X   
5 Bertelle et 
al 2005 
X  X X X X  X  X  X X X X X  X  X 
6 Bredemey
er et al. 
2008 
X  X X X X X X  X  X X X X X  X  X 
7 Brown & 
Heermann, 
1997 
X  X X X X  X    X X X X X  X  X 
8. Chen et al., 
2013 
X  X X X X  X  X  X X X  X   X X 
9. Fleisher et 
al. 1995 
X  X X X X X X  X  X X X X X  X X X 
1
0.  
Goldstein 
& Makhoul, 
2008 
X        X X X X  X  X  X X X  X  X  X 
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1
1 
Kardas et 
al., 2013 
X       X X X X  X  X  X X X  X  X X X 
                      
  
Author(s) 
   and year 
1. 
 Aim and 
objective
s 
  2. 
Research 
question   
3. 
 Variables 
stated 
4. 
Variables 
clear 
5. 
Design 
6. 
Method 
appropria
te 
7. 
Instrum
ents 
tested 
8. 
Sample 
describe
d 
9. 
Error 
10. 
Ethics 
11. 
Pilote
d 
12. 
Analysis 
adequate 
13. 
Result
s 
clear 
14. 
R/t 
hypothesi
s 
15. 
Limitatio
ns 
16. 
Conclusio
ns 
17. 
Generaliz
e 
18. 
Implicati
ons 
19. 
Conflic
t 
20. 
Accessib
le 
data 
1
2 
Kiechl-
Kohlendorf
er et al., 
2015 
X  X X X X  X  X  X X X X X  X X X 
1
3 
Kleberg et 
al., 2000 
X  X X X X X X  X  X X X X X     
1
4 
Kleberg et 
al., 2002 
X  X X X X X X  X  X X X X X  X  X 
1
5 
Klegberg et 
al. 2006 
X  X X X X X X  X X X X X X X  X  X 
1
6 
Klegberg et 
al. 2008 
X  X X X X X X  X  X X X  X    X 
1
7 
MaGuire et 
al., 2009 
X  X X X X  X  X  X X X X X  X  X 
1
8 
MaGuire et 
al., 2009 
X  X X X X  X  X  X X X X X  X  X 
1
9 
McAnulty 
et al., 2009 
X  X X X X X X  X  X X X X X  X  X 
2
0 
McAnulty 
et al.,2012 
X  X X X X X X  X  X X X X X  X   
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2
1 
Montirosso 
et al, 2012 
X  X X X X X X  X  X X X X X  X  X 
2
2 
Peters et 
al., 2009 
X  X X X X  X    X X X X X  X  X 
  
Author(s) 
   and year 
1. 
 Aim and 
objective
s 
2. 
Research 
question 
3. 
Variables 
stated 
4. 
Variables 
clear 
5. 
Design 
6. 
Method 
appropria
te 
7. 
Instrum
ents 
tested 
8. 
Sample 
describe
d 
9. 
Error 
10. 
Ethics 
11. 
Pilote
d 
12. 
Analysis 
adequate 
13. 
Result
s 
clear 
14. 
R/t 
hypothesi
s 
15. 
Limitatio
ns 
16. 
Conclusio
ns 
17. 
Generaliz
e 
18. 
Implicati
ons 
19. 
Conflic
t 
20. 
Accessib
le 
data 
2
3 
Ullenhag et 
el., 2009 
X  X X X X X X  X  X X X X X    X 
2
4 
van der Pal 
et al., 2007 
X  X X X X X X  X X X X X X X  X   
2
5 
van der Pal 
et al., 2008 
X  X X X X X X  X  X X X X X  X  X 
2
6 
van der Pal 
et al., 2008 
X  X X X X X X  X  X X X X X  X  X 
2
7 
Wielenga 
et al., 2006 
X  X X X X X X    X X X  X  X  X 
2
8 
Wielenga 
et al., 2009 
X  X X X X X X  X  X X X X X  X  X 
 
Appendix G: Quantitative studies critical appraisal checklist (Bowling, 2009)
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Appendix H-Critical appraisal of literature  
Criteria Yes No 
Quantitative studies critical appraisal checklist (Bowling, 2009)   
1 Aims and objectives clearly stated 28 0 
2 Hypothesis/research question clearly stated 20 8 
3 Dependent and independent variables clearly stated 27 0 
4 Variables adequately operationalized 28 0 
5 Design adequately described 28 0 
6 Method appropriate 28 0 
7 Instruments used tested for reliability and validity 15 13 
8 Source of sample, inclusion/exclusion, response rates described 28 0 
9 Statistical errors discussed 1 27 
10 Ethical considerations 24 4 
11 Was the study piloted 1 27 
12 Statistically analysis appropriate 28 0 
13 Results reported and clear 28 0 
14 Results reported related to hypothesis and literature 28 0 
15 Limitations reported 24 4 
16 Conclusions do not go beyond limit of data and results 25 0 
17 Findings able to be generalized 1 27 
18 Implications discussed 23 5 
19 Existing conflict of interest with sponsor 5 23 
20 Data available for scrutiny and re-analysis 24 4 
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Appendix I-Country of origin of studies  
 
 
  
County of origin Code # of article 
Austria (3.6%) AU 1 
Australia (3.6%) AS 1 
Canada (3.6%)  CA 1 
England (3.6%) 
  
UK 1* 
Israel (3.6%) IS 1 
Italy (3.6%) IT 1 
Netherlands 
(24%) 
NL 6 
United States 
(32) 
US 9 
Taiwan (3.6%) TA 1 
Turkey (3.6%) TK 1 
Sweden (18%) SE 5* 
*=same multi-
national study 
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Appendix J- AACN Synergy Model for Patient Care-Nurse and Patient Characteristics (Hardin 
& Kaplow, 2005) 
 
 
 
 
Original Patient Characteristics Revised Patient Characteristics 
      1.Compensation 1. Resiliency 
      2.Resiliency  2. Vulnerability 
      3.Margin of error 3. Stability 
      4.Predictability 4. Complexity 
      5.Complexity 5. Resource availability 
      6.Vulnerability 6. Participation in care 
      7.Physiological stability 7. Participation in decision making 
      8.Risk of death 8. Predictability 
      9.Independence  
      10.Self-determination  
      11.Involvement in care decisions  
      12.Engagement   
      13.Resource availability  
 
 
 
 
 
 
 
 
Original Nurse Characteristics Revised Patient Characteristics 
1. Engagement,  1. Clinical judgment  
2. Skilled nursing practices 2. Advocacy 
3. Agency 3. Caring practices 
4. Caring practices 4. Collaboration 
5. System management 5. Systems thinking 
6. Team work 6. Response to diversity 
7. Diversity responsiveness 7. Clinical inquiry 
8. Experiential learning 8. Facilitation of learning 
9. Innovator-evaluator  
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Appendix K: Synergy Model (Curly, 1998) 
 
 
 
 
 INDIVIDUALIZED DEVELOPMENTAL CARE                                                                    83 
 
Appendix L: Letter of Invite to survey 
Dear colleague, 
I am inviting you to participate in a survey I am conducting as partial fulfillment for a 
doctoral degree at the CUNY Graduate Center School of Nursing.  The purpose of this study is to 
describe NICU nurses’ knowledge of individualized developmental care (IDC), attitudes towards 
IDC implementation, and to describe how NICU nurses’ knowledge and attitudes effects their 
perceived self-competency in IDC. This information is important because it may identify 
facilitators that contribute to successful implementation of IDC and barriers to successful 
implementation of IDC.  These data may be used to develop intervention to improve 
implementation of IDC and may help increase positive outcomes for premature neonates and 
their family. 
If you wish to participate please complete the electronic survey via the link provided in 
this e-mail.  Participation is strictly voluntary. All responses will be kept confidential and used 
only for statistical purposes.  You are free to not answer certain questions but complete answers 
would be appreciated.  You may refuse to participate or withdraw from the study at any time.  
Return of the survey serves as consent.  If you have any questions you may e-mail me now or in 
the future. I have included my contact information below. You may receive a copy of the results 
by contacting me via the e-mail provided below.  
 Only a statistician, the dissertation committee and I will have access to the survey.  All 
responses will be anonymous and not connected to any e-mail address. The results of this study 
will be used as partial fulfillment of a doctoral degree in the form of a dissertation and will be 
submitted for publication.  No identifying data such as names or addresses will be collected; 
therefore there is no risk of the publication of such information. 
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              Thank-you very much for your consideration of the study, your assistance and your 
time. 
Sincerely, 
Patricia Macho, MSN, RNC-NIC 
Contact information: 
E-mail: pmacho@northwell.edu 
(516) 579-6282 
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University Integrated Institutional Review Board 
                                        205 East 42  Street 
New York, NY 10017 
 http://www.cuny.edu/research/compliance.html 
Exemption Granted 
01/04/2017 
Patricia Macho, 
The Graduate School & University Center 
RE: IRB File #2016-1477 
Nurses' Knowledge, Attitudes, and Perceived Self-competency Regarding Individualized 
Developmental Care in the Neonatal Intensive Care Unit 
Dear Patricia Macho, 
        Your Exemption Request was reviewed on 01/04/2017, and it was determined that your 
research protocol meets the criteria for exemption, in accordance with CUNY HRPP Procedures: 
Human Subject Research Exempt from IRB Review (2) Research involving the use of 
educational tests (cognitive, diagnostic, aptitude, achievement), survey procedures, interview 
procedures or observation of public behavior, unless: (i) information obtained is recorded in such 
a manner that human subjects can be identified, directly or through identifiers linked to the 
subjects; and (ii) any disclosure of the human subjects' responses outside the research could 
reasonably place the subjects at risk of criminal or civil liability or be damaging to the subjects' 
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financial standing, employability, or reputation. You may now begin your research Please note 
the following information about your approved research protocol: 
Expiration Date: 01/03/2020 
Funding Source: CUNY Graduate Center Dissertation Fellowship 
Grant/Contract Title: Nursing Oral Proposal Dissertation Fellowship 
Grant/Contract Number: No number listed on form. Only Fellowship title 
Documents / 
Materials:Type 
Description Version # Date 
Survey/Questionaire Nurses' Knowledge, Attitudes, and Perceived Self- 
competency Survey 
1 12/19/2016 
Initial Imported IRBNet 
Application 
citiCompletionReport950885 (1).pdf 1 12/03/2016 
Initial Imported IRBNet 
Application 
citiCompletionReport950885.pdf 1 12/03/2016 
University Integrated Institutional Review Board 
                         205 East 42  Street 
New York, NY 10017 
 http://www.cuny.edu/research/compliance.html 
Advertisement Dissertation III recruitment flyer Revised good.docx 1 12/16/2016 
Funding proposal/Grant 
application/Contract 
Oral Proposal-Dissertation Fellowship application 
Complete good(1) (1).docx 
1 12/03/2016 
Funding proposal/Grant 
application/Contract 
Budget Justification.docx 1 12/03/2016 
Initial Imported IRBNet 
Application 
CITI. LB pdf.pdf 1 12/04/2016 
Internet Recruitment Material Internet consent 1 12/16/2016 
Email Text Dissertation III survey letter.docx 1 12/19/2016 
Email Text Dissertation III survey follow up  letter 1 .docx 1 12/19/2016 
Email Text Dissertation III survey follow up  letter 2 .docx 1 12/19/2016 
Internet Screening Script Dissertation III Screening_Script A-2014.doc 1 12/19/2016 
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        Although this research is exempt, you have responsibilities for the ethical conduct of the 
research and must comply with the following: 
Amendments: You are responsible for reporting any amendments or changes to your research 
protocol that may affect the determination of exemption and/or the specific category to the 
HRPP. The amendment(s) or change(s) may result in your research no longer being eligible for 
the exemption that has been granted. 
Continuing Review: You are responsible for completing and submitting a continuing review 
form every three years. The information in this form will keep us up to date on the progress of 
the study and help to ensure that the study continues to meet the requirements for exemption. 
Final Report: You are responsible for submitting a final report to the HRPP at the end of the 
study. 
Please remember to: 
- Use the HRPP file number 2016-1477 on all documents or correspondence with the HRPP 
concerning your research protocol. 
- Review and comply with CUNY Human Research Protection Program policies and procedures. 
If you have any questions, please contact: 
Sarah Leon 212--650-
3053 
bleon@hunter.cuny.ed 
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Appendix N: IRB Exempt Status Approval Letter N 
  
  
To:  Patricia Macho  
269-01 76TH AVE  
NEW HYDE PARK, NY  11040  
  
From:  
   
Hallie Kassan, MS, CIP  
Director, Human Research Protection Program  
  
Date:  March 02, 2017  
 
  
RE:  IRB #:  17-0125   
  Protocol Title:  Nurses' Knowledge, Attitudes, and Perceived Self-competency  
Regarding individualized Developmental Care in the Neonatal Intensive 
Care unit  
Dear Dr. Macho:  
The above referenced project meets the criteria outlined in 45 CFR 46.101 for EXEMPTION. The following 
category applies to the project:  
Exempted per: 45 CFR 46.101(b)(2)Research involving the use of educational tests (cognitive, diagnostic, 
aptitude, achievement), survey procedures, interview procedures or observation of public behavior, unless: 
(i) information obtained is recorded in such a manner that subjects can be identified, directly or through 
 
Institutional Review Board   
FWA #00002505  
Office of the Human Research Protection Program   
3333 New Hyde Park Road, Suite  317   
New Hyde Park, NY 11042   
Phone: 516 - 321 - 2100   
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identifiers linked to the subjects and (ii) any disclosure of the human subjects' responses outside the research 
could reasonably place the subjects at risk of criminal or civil liability or be damaging to the subjects' 
financial standing, employability or reputation.   
You have been issued a waiver of authorization as per 45 CFR 164.512 for the use and disclosure of 
information for research purposes.  
The following people are approved to participate in this study: Patricia Macho.  
This constitutes institutional approval of the data collection as being exempt from the requirement of IRB 
review, approval, and oversight. It is your responsibility to notify the IRB in writing of any changes or 
modifications made in the research study design, procedures, etc. which do not fall within one of the 
exempt categories. Such changes necessitate a new, complete IRB submission. If the IRB receives no 
correspondence on this study for three years, the file will be closed.  
The Institutional Review Board will be notified of this action.   
Investigators are reminded that research must be conducted in accordance with all applicable 
Department of Health and Human Services regulations 45 CFR 46, Food and Drug Administration 
regulations 21CFR 50, 21CFR 56,21 CFR 312,  21 CFR 812, and the Health Insurance Portability and 
Accountability Act (HIPAA).  
All studies are subject to audits by the Office of Research Compliance and/or Institutional Review 
Board to confirm adherence to institutional, state, and federal regulations governing research.  
NOTE:  This approval is subject to recall if at any time the conditions and requirements as 
specified in the IRB Policies and Procedures are not followed (see next page and web site: 
http://www.northshorelij.com/body.cfm?ID=2804)  
  
NOTE:  All IRB Policies and Procedures must be followed, including the following:   
  
1. Using only IRB-approved consent forms, questionnaires, letters, advertisements, etc. in your 
research.  
2. Submitting any modifications made to the study for IRB review prior to the initiation of changes 
except when necessary, to eliminate apparent, immediate hazards to the subject.  
3. Reporting unanticipated problems involving risk to subjects or others.  
4. Prior to implementation, any changes made to studies utilizing TAP must have COPP, as well as 
IRB approval.  
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                    Appendix O: Recruitment Flyer 
                     
Wanted Neonatal Nurse to Complete An online Survey 
 
 
 
 In the next few days you will be receiving an e-mail containing 
a link to a REDcap electronic survey regarding Individualized 
Developmental Care. I am a PhD student doing research 
regarding nurses’ knowledge, attitudes and self-competency 
regarding individualized developmental care. I would appreciate 
your participation. The survey takes approximately 15 minutes 
to complete. The findings may help to identify factors that 
support successful implementation of individualized 
developmental care which may lead to increased positive 
outcomes for premature infants and their families. 
 
n In the next few days you will be receiving an e-mail 
containing a link  
 
 the next few days you will be receiving an e-mail 
containing a link to a REDcap electronic survey regarding 
Individualized Developmental Care. I am a PhD student 
doing research regarding nurses’ knowledge, attitudes and 
Thank-you for your time and assistance 
If you have any questions please contact me 
My contact information is: Patty Macho 
                                            E-mail: 
pmacho@gradcenter.cuny.edu 
                                            Phone: (516) 579-6282 
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             Appendix Q: Final Survey with Domains 
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Appendix R: Final Survey 
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